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Wru LeT this sketch by Mr. Jiranek give you the 
answer. Perhaps you think this piece of furniture is 
reserved only for some future member of the Stock 
Exchange or his financial peer. 


But looks are deceiving! For with the help of man- 
ufacturing economies resulting from the use of Durez 
plastics and plywood resins, this desk will go to 
market with a very modest price tag. As Mr. Jiranek 
points out... 

“Viewed from the angle of traditional cabinet mak- 
ing, the above design would be a formidable and 
costly proposition. Think of the hours of hand-labor 
that would be required to reproduce those curved 
surfaces alone. But exchange ordinary wood for 
Durez plastics and resin-bonded plywoods and see 
how your manufacturing problems diminish. Draw- 
ers (fig. A) for example, can be molded in one-piece. 
Drawers that will never break or warp—each a per- 
fect duplicate of the master mold. Large surfaces such 
as the desk top are a “natural” for plastic-plywood. 
Complex curves of all sorts can be mass-produced 
more easily than a skillful carpenter can saw a straight 
line through soft pine! These materials are bound to 















LEO JIRANEK 
Industrial Designer 
Things you'll look for in post-war desks 
A Drawers molded in one-piece D Radio and inter-communica 
of Durez plastics. tions 
- Mz j ) . as >I 
B Curved sections formed of & Mar-proof Durez plastic 1 
: wood base and top 
Durez resin-bonded ply woods. 
F Durez molded plastic air 
C Indirect lighting of writing plane-type bucket chair 4 
surtace posture comfost } 
revolutionize furniture-making.”’ F 


If you could see the problems that Durez plastic 
and resins for bonding plywoods have solved in war} 
production —from bridge pontoons and PT boa 
super-structures to the fabrication of bombers—you 
more than agree with Mr. Jiranek. What the plastic 


and plywood industries have learned in serving the 





armed forces is going to have tremendous influenc 
on America’s post-war production. Durez Plastics & 
Chemicals, Inc.,231 Walck Rd., N. Tonawanda, N. \ 


BUY UNITED STATES WAR BONDS AND SAVINGS STAMP! 








PLASTICS THAT FIT THE JCB 
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Until recently, the Compressive 
Strength factor of plastic materials 
counted for little in the sum total of 
their listed properties. Since the gen- 
eral run of plastic applications was 
projected with dimensionally thin 
walls, any failure was more apt to 
occur from insufficient impact, flexural 
or tensile strength. Machinery applica- 
tions, however, being highly engi- 
neered, did place proper importance 
on high Compressive Strength for such 
elements as cams, gears and bearings. 
And because of this requirement, these 
parts were usually fabricated from lam- 
inated phenolics or Catalin Cast Resins. 
But, when the aviation industry hit 
the stride of its huge expansion pro- 
gram, and a search was made or metal 
substitutes for tooling purposes, it was 
natural that investigation was directed 
into plastics. Compressive Strength 
and Dimensional Stability, for “ 
applications in mind, became factors 


ONE -OF -A-SERIES ON 


~ THE 


of particular interest ...and the choice, 
therefor, narrowed itself down to the 
use of cast resins, for in them were 
found the greatest potentials. 

Particular interest was centered up- 
on the free flowing quality of Catalin 
Casting Resins. These resins were 
easily cast in easily constructed, inex- 
pensive plaster molds and provision 
for duplicates presented no problem. 

The satisfactory production and the 
resultant lighter weight of cast resins 
for hydroform blocks, drill jigs, form- 
ing dies and checking fixtures encour- 
aged the further projection of still 
larger castings . . . and the still further 
improvement of Catalin casting resin 
formulations. 

As a result, Catalin Casting Resins 
have stepped up their Compressive 
Stren to 33,000 lbs. per sq. in. 
Shri e in service is only .00018 in. 
per in. These resins are practically 
unaffected dimensionally by fluctuat- 





‘PHYSICAL*- PROPERTIES -OF - PLASTIC 


Compressive Hrenglh 


ing temperature, or water absorption. 

Today, large male and female stretch 
molds on giant stretch presses, using 
a 750 ton draw, as well as Catalin 
punches for punch presses, are form- 
ing sheet metal into the infinite shapes 
necessary for faster and faster aircraft 
production. As a material for tooling 
purposes, Catalin is unquestionably 
rendering a most vital war service . 
and poses itself, too, as one for impor- 
tant consideration in future industrial 
developments. 
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T HIS is the Velon filament department 
of Firestone Industrial Products 
Company’s plastics extrusion plant at 
Paterson, New Jersey. 


A unit of Firestone Tire & Rubber 
Company, this plant’s production facili- 
ties include a battery of five National ex- 
truders, designed and built specifically 
for the fast, efficient extrusion of this 
vinylidene chloride compound. 


By means of high-speed orientation 
equipment, multiple extruded strands 
are reduced simultaneously to almost any 
desired size. This makes possible the 
weaving and braiding of heavy-duty, long- 
wearing, but colorful fabrics for tomor- 
row’s railway, automotive and theater 
seating, or sheer, filmy materials for 

stwar drapes, women’s shoes, hats and 

andbags. Now, of course, these fila- 


ments are in war-work almost exclusively. 


The sound, solid engineering that went 
into the machines that extrude Firestone’s 
Velon so successfully is available—to- 
gether with the services of National's 
own Pilot Plant—to all who seek to 
solve problems in plastics. 


NATIONAL RUBBER MACHINERY COMPANY 


General Offices: Akron, Ohio 


os. 


CLIFTON DIVISION 
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JEDESIGN WITH INSUROK 
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ae, The old style Allen-Bradley switchbox required three 
Var” screws and because of its construction made terminals and 
; wiring bard to get at. 























Many products, improved by redesign and 
restyling, are now far better products than ever. 
Redesign of commercial products did not, of 
course, stop with the war. It has been and és a 
continuous process that is going on now, 


Versatile INSUROK plastics, because of their 
wide range of physical, chemical and dielectric 
properties, are being used to solve a host of 
redesign and restyling problems. 





The particular grade of Molded INSUROK The new Allen-Bradley design was a big improvement— 
: . required only one screw—kept out dust and fine particles 
used for the new push-button switch, which —opened on both sides as well as the front. This was accom- 


plished by fitting the ribs of the cover into grooves in the base. 


won an award in the Annual Electrical Manu- 
facturing Product Design Contest, was chosen 












because of its good insulating properties, per- cite” 
manency of finish and appearance. cessf 
Many types of Richardson plastics are speed- heat- 
valu: 


ing Victory today at home and on the combat 
front. If your product needs redesigning, let 
Richardson Plasticians help you. They will rec- 
ommend the right Aind of plastic for the job. 
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HOW NEW WEAT-RESISTANT 
“LUCITE” 


New Du Pont formula for “Lucite” 


methyl methacrylate resin 


MOLDING POWDER 
can help solve your wartime product problems 


beset 
&2eak 
#2 een 2* 

Om 
<s2--* 


allows creation of a host of new and improved molded 
products to meet broadening war requirements. 


ee not intended to re- 
place the General Purpose “‘Lu- 
cite’”’ molding powders used so suc- 
cessfully in the past, Du Pont’s new 
heat-resistant ‘‘Lucite’”’ will prove in- 
valuable in use where increased heat 
resistance (200°F) in the molded 
methyl methacrylate thermoplastic 
is essential. 

The mechanical, electrical, optical 
and molding properties of heat-resist- 
ant ““Lucite”’ are approximately the 
same as those of General Purpose 


“Lucite.”” And this material can be 
molded successfully by present com- 
pression, injection and extrusion 
methods. BUT —the heat resistance 
of articles molded from the new 
“Lucite” may be 30-40°F higher! 


The photograph above is visual evi- 
dence of how heat-resistant ‘‘Lucite”’ 
will assist engineers, designers and 
production men in the building of 
new and better molded products for 
the needs of war—and for ensuing 
peace as well. 


BACK THE ATTACK—WITH WAR BONDS 








TYPICAL APPLICATIONS 
FOR “LUCITE” 


reflectors for 
military vehicles . . . cases for lamps 


Flying light lenses . . . 


and batteries . . . automobile black- 
out lenses . . . insulation for radio 
equipment . . . dial and meter faces 

. medical and dental instruments 
... automobile instrument lenses . . . 
airport signal light lenses . . . elec- 
trical switchboard color caps .. . 
railroad signal light lenses . . . trans- 
parent coverings for industrial lights 
. .. bathroom fixtures for barracks 
and battleships . . . and scores of 
other applications. 











FREE BOOKLET ON HEAT-RESISTANT “LUCITE” — 
Contains valuable information for molders, design- 
ers, engineers and production men. For your free 
copy, or for advice on the use of heat-resistant 
“Lucite” for your products, write on your business 
letterhead to: E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Arlington, N.J., or 
5801 So. Broadway, Los Angeles 3, California. 





DU PONT PLASTICS 









BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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Foodkeeping “Merry-go-round” 


PORTRAYED IN PLASTICS 





Homemakers’ dreams will come true 
if this revolving shelf principle in re- 
frigerator design materializes after the 
war. And it can materialize, thanks to 
plastics and modern molding methods. 

Designers propose circular plastic 
shelves to eliminate reaching for food 
in the back; plastic shelves built into 
plastic doors to utilize space between 
circular interior and rectangular ex- 
terior. The automatic ice cube dis- 
penser housing and the entire cabinet 
can be molded of porous plastic ma- 
terial of excellent insulating quality. 

Whether your plans for the future 


8 MODERN PLASTICS 


include production of refrigerators, 
other home appliances, office equip- 
ment, industrial apparatus, or anything 
decorative, mechanical or both, inves- 
tigate the advantages of plastic mold- 
ing today. Kurz-Kasch design engi- 





From the Drawing Boards of Sundberg and Ferar 


neers, molders and production experts 
can help you select the right plastics 
for the job, help you plan and produce 
. - « giving you the benefit of more 
than a generation of plastic molding 
experience. 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio 


Branch Sales Offices: New York ® Chicago ® Detroit * Los Angeles * Dallas * St. Lovis * Toronto 


Canada. Export Offices: 89 Broad Street, New York City 
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The art of the molder 


This odd picture might look like some deep-sea 
monster or the dream of an ultra-modern artist. 
Actually, it is a very practical illustration of 
ultra-modern production in plastics. It shows 
how production design and molding technique 
turn Lumarith molding materials into all the parts 
of the transparent dust mask in one injection 
molding shot. 

This superior type mask is turned out quickly 
—ready for fast assembly. It is tops in wearing 
comfort because it is lightweight and a slow heat 
conductor. Transparent throughout, it is easy 

for the worker to keep it safe-clean, to check 

— dust leaking i into the breathing chamber. 

Construction is so simplified, the entire mask can 

be taken apart, and cleaned in a few minutes. 

Lumarith molding materials can be molded 

to close tolerances— delivering products and 

wan massace parts that are light, tough and resistant to 

| When you look at your pay check, be anvenes canditions. : ’ : 
| more enthusiastic about the amount > > The Celanese Celluloid Corporation can 
) help you convert to molded plastics. It 
get now will be somebody else's in 

| a few days as kes pay your living » 
| 
L. 


the waey Fy get. The money you 


deducted for War Bonds than about 
A= , works with the molders and is, therefore, 
expenses. But the money in Govern- i itio ut you in touch with 
ment Bonds will be yours for ten on a posit B to P ‘ y : 
years or more. So, for your own sake, SW available molders to get a definite quo- 
increase your percentage in Bor . ’ : . 

tation. You are invited to draw upon 
our documented experience and laboratory 
data to speed up your transition to plastics. 


\\ \ We will be glad to assist you on both your short 
and long range plans. 
\) CELANESE CELLULOID CORPORATION, The First 


Name in Plastics, a division of Celanese Corporation of 
America, 180 Madison Avenue, New York City 16. Repre- 
sentatives: Dayton, Philadelphia, Cleveland, Chic 5°) St. 
Louis, Detroit, Los Angeles, Washington, D. C. 
minster, Montreal, Toronto, Ottawa. 
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PLASTIC INJECTION 
MOLDING MACHINES 
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SPECIFICATIONS 


10-F PLASTIC INJECTION MOLDING MACHINES 
Ounces molded per shot 
Capacity of feed hopper, Ibs. 
Diameter of injection plunger _ 


Diameter of hydraulic injection cylinder 

Time required for injection stroke — 

Pressure on material, Ibs. per sq. in. 

Size of die plates PLE 

Clearance between top and bottom frame members s—™ 
Mold opens , rr, Sees 
Maximum die height 
Minimum die height — 
Mold closing pressure, tons 

Length by width by height , 210” x 54” x 79” | 210” x 54” x 79” 
Weight, tons 14 14, 
Motor required, 1200 RPM 40 HP 40 HP 

* Higher pressure available at extra charge 


BRANCH OFFICES MAIN OFFICE 


wie. ED-PRENTICE CORP Fees. 


75 WwW 
New York City. N. Y. 











TOUGH BUT NOT ROUGH! 


Chromium is tough but not rough! It's second 
only to the diamond in hardness, smooth- 
as-silk with its lustrous finish. 


That's why chromium plated molds have 
so many distinct advantages. 


Tough chromium resists corrosion, 
smiles at harsh abrasive materials. 


Smooth, highly polished chromium 
improves the flow of the compound, 
and yields free extraction of the 
molded part. 


Chromium plating prevents breakdowns, 
expedites production, salvages rejects. 


The inherent advantages of chromium 

plated molds are no longer theoretical. 
They have been made a reality 
at Hartford Chrome, by dint of dili- 
_— research and unusual know- 
Ow. 


Hartford Chrome invites your inquiry 
and an opportunity to discuss your 
problem with you. 


Serving New England, New York & New Jersey 


Write for free reprint 
of trade paper article 
“Chromium Plating 
Plastic Molds”. It has 
valuable information 
for you. 


HARTFORD CHROME 


CORPORATION 


525 PARK STREET * HARTFORD © CONN 


Licensed by United Chromium inc. 





Pioneer Builders of Hydraulic 


WAR-TIME 
PRODUCTION 
ACCURACY 
Witt BE 
DEMANDED FOR 
PEACE-TIME 


MANUFACTURING HYDRAULIC LABORATORY PRESS 








Note Important Features of this 
Rugged, Strictly Precision and 
Highly Accurate Unit, Entirely 
Self-Contained. 


Eumes LABORATORY PRESSES NOW IN THE SERVICE OF SCORES OF 


INDUSTRIAL LABORATORIES, COLLEGES AND UNIVERSITIES 


Today, government specifications call for hair- 
breadth accuracy—extremely close tolerances. 


Tomorrow, postwar manufacturing will require 
even greater accuracy. For all predictions indi- 
cate that peacetime products will be lighter, cap- 
able of heavier loads, longer lasting and require 
minimum maintenance attention. 


Here are just a few of the innumerable uses of 
this Elmes Laboratory Press: plastic moulding, 


ELMES 









blocking, breaking tests, briquetting, cake form- 
ing, forcing, forming, gluing, laminating, com- 
pression tests, dehydrating, drawing, embossing, 
spring testing. 

A member of the Elmes Engineering Staff will 
aladly collaborate with you in the use of this 
press in your manufacturing operation. 


ELMES ENGINEERING WORKS of AMERICAN 
STEEL FOUNDRIES, 225 N. Morgan St., Chicago 


HYDRAULIC 
EQUIPMENT 





Also Manufactured in Canada 


METAL-WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 
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with Thermex high 


Tomorrow’s electronic magic is right 
here today—in Thermex high fre- 
quency heating! It’s ready to double 
your press output of critical. war 
products, by speeding-up time cycles 
fully 50%. It's ready to raise the 
quality of your intricate or simple 
improving flow 

and structural strength by 

means of rapid, uniform temper- 





puy Another WAR 
BOND THIS WEEK 





Better precision parts today 
- - « larger moldings tomorrow 


frequency heating! 


ature rise throughout the preforms. 


Thermex is also ready to expedite 
large post-war moldings—such as 
refrigerator cases, because size of 
molding has practically no effect on 
Thermex efficiency. 


Further information or application 
engineering assistance is yours for 
the asking. 
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Where a static spark means sure disaster...a 


CONTINENTAL-DIAMOND 


product stands guard / 








CELORON molded plastic 


static grounded factory truck wheels 


CELORON molded plastic static grounded factory truck LIGHT WEIGHT 
; P § a > GREAT STRENGTH 
wheels...are protecting munitions workers, plants and muni- NON-METALLIC 
; ‘ ; ‘ HIGH DIELECTRIC STRENGTH 
tions from damage and destruction. Being NON-metallic, WORKABILITY 
h aol h ly h : NON-CORROSIVE 
the wheels themselves throw no sparks when rolling on MOISTURE RESISTANCE 
; : ATTRACTIVE APPEARANCE 
concrete or metal floors. Being a molded plastic and a non- ECONOMICAL 
conductor, CELORON engineers have been able to build into A wealth of “know how”, accumulated during 
30 yorte of sescetee. qeqeenee and capeceten 
the wheel grounding elements which kill static electricity. solve your "What Material ?” problems. Send today 
for bulletin GF-3.C-D engineers will be glad to study 
‘ ~ ‘ : your problems when you give the word. 
eT 
In this important war application of a C-D product, DISTRICT OFACES 
7. ° New York « Cleveland « Chi * Sportonburg, S.C. 
CELORON engineers have taken full advantage of the Cet Cand Gi, Mandtad, Wl, ten onions 
Soles Offices in principal cities 


unique combination of properties provided in CELORON. CELORON wheels are sold through 
LEWIS SHEPHARD CO., Watertown, Mass. 
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When the mold for a plastic part involves any 
unisual features, becomes a bit intricate—and 
more than usually difficult to execute, molders 
have a way of turning the job over to Midland, 
‘Peta ure themselves of a mold that is 


MIDLAND DIE AND ENGRAVING COMPANY 


- « CHICAGO, ILLINOIS 


1800 W.BERENICE AVENUE 
tic Mold + Engraved Di Steel Stamps « Hobbings + Pantograph Engraving 








; every industry today can point 
to some NEW use of plastic moulding developed at Eclipse. 
For Eclipse designers, engineers and craftsmen admit 
of no limitations to progress in their thorough knowledge of all 
plastic materials. A long list of “FIRSTS” demonstrate the successful 
application of this pioneering instinct and expetience — new adapta- 
tions of plastics that have improved equipment design, appearance, 


Operating efficiency, lowered production time and cost, and saved vital metals. 









ECLIPSE PLASTIC MOULDINGS 


Today's Working Partner to all Important Industries 


SEE ECLIPSE FIRST for Quality Plastic Mouldings 


ee 





CONSULT ECLIPSE NOW for a practical and 
OR satisfactory solution to plastic moulding prob- 
ae eee lems for today’s and “tomorrow's” post-war 





a. See ee : ge ae product plans. Send blueprint or sample for 
) quotation. 
FOOT TUB BY ECLIPSE — 








‘MODERN PLASTICS 


for a Precision Tool-:: 
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im. - that Provides a MODERN Method 


of Checking Micrometers and Other 
Precision Inspection Devices 


Sav-Way’s new set of Master Setting and 
Checking Rolls is housed as befits a pre- 
cision tool of this calibre, in a modern 
transparent plastic case. 

Precision tools and inspection devices are 


only as accurate as the methods and gages 
by which they are set and checked. When 


SAV-WAY 
MASTER SETTING AND 


The set consists of 20 rolls. ranging 
from .100” to 2.000” in diameter. Rolls 
are hardened, ground, and lapped to X 
gage tolerance. They are deep frozen be- 
fore finish grinding to eliminate internal 
strains and provide accelerated ageing. 


Send for Illustrated Literature 


anvils are worn unevenly, flat gage blocks 
cannot give accurate readings. Sav-Way 
Master Setting and Checking Rolls provide 
for the first time a really accurate means of 
checking micrometers, snap-gages, ampli- 
fiers, dial indicators, and other inspection 
devices, under all conditions of wear. 












QW -PRICED TRANSPARENT 
UTILITY BOXES: 


STOCK MOLD 
CUSTOM MADE 












@ We manufacture a complete line of sturdy drawn 
transparent plastic boxes in all shapes and sizes. Typi- 






cal models are shown in photo. Every size and shape 






can be manufactured to meet specifications. Rounds, 
squares and oblongs are all available, and inserts and 






partitions may be inserted to meet your requirements. 


We also manufacture plas- 


















tics in other forms: injec- These boxes are presently being used by the Army, 

eth he 9 hme ey and ara Corps for a pest many papers: | 

rods, tubes and ial They are used in war plants for storing and routing sub- a 
shapes including coilapsi- 


Ale tube bedléay Gectete assemblies and for small parts in repair and service de- 





and butyrate sheet cut to partments. They give protection and visibility at the 
size in thicknesses from ‘ 
.003” and up. same time. 


Production facilities are ample to handle large orders. 
Prices and samples will be sent on request. 


/ 





End use must be permissive under WPB rules and 
Navy's “ 


regulations for sample requests and orders to be filled. th’ whi 
whl 


THE GREAT AMERICAN PLASTICS CO. 
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THE MARGIN BETWEEN being 
lost at sea and saved at sea 
is often a narrow one—men’s 
lives can depend on the per- 
fect functioning of the pro- 
ector and flares in the 
Navy's “ uonien Ship” signalling kit 
ith which life rafts are equipped. 
Keep your powder dry” is a matter of 
me necessity, and calls for packag- 
4g that provides maximum toughness 
nd moisture protection. 


/ 


CH CARTRIDGE IS SEALED in a cellulose 
cetate capsule, colored to show the 
lor of the flare. Capsules and pistol 
re sealed in a transparent acetate 
anister, which protects the flares and 
istol after the metal outer container 
as heen opened and thrown away. It 


ERCULES POWDER COMPANY :- 


Sig 


is a model of protective packaging. It 
speaks for the thousands of other appli- 
cations in which the advantages of 
acetate can play an important part. 

THE COMBINATION OF qualities inherent 
in acetate, and developed by Hercules 
research, is unique in the field of plas- 
tics. To the products of war and peace, 
acetate brings lightness as well as 
toughness . . . clarity as well as color. 
It is stable, flexible, economical, easy 
to work. For literature, and the names 
of those who make plastics based on 
Hercules acetate, ne se Department 


MP-113. 


Canister and capsules made by Cellu- 
plastic Corp., from Nixon Cellulose 
Acetate Molding Powder and Hercules 
icetate Flake. 
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HERCULES 


CELLULOSE ACETATE 


w 


STABLE 
CLEAR 


FeGaseée 2 
ECONOMICAL - 


TOUGH .- 
LIGHTWEIGHT .- 


WILMINGTON, DELAWAR 


Copyright 1943, Hercules Powder Company ‘ 








TRANSPARENT PLASTICS BY 0% crsenizction, constanr- 


ly improving its. methods, 
specializes in plastic fabrica- 
tion by compression . . 


Re yno lds == 


Light weight, transparent turret canopies, by Reynolds, help to give 
the margin of Victory to Allied fighters and bombers. 


Every vital ounce of weight, saved by plastics, means they can fly 
higher...faster...and farther...while carrying heavier loads of bullets 
and bombs...Let Reynolds take your plastics problems, design or re- 
design, engineer, build the molds and produce to your satisfaction. 


REYNOLD’S MOLDED PLASTICS 


CAMBRIDGE, OHIO 


ALES ENGINEERS IN ALL PRINCIPAL CITIES 


DIVISION OF REYNOLD'S SPRING COMPANY, JACKSON, MICHIGAN 
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P.astics manufacturing equipment 
of all kinds needs Timken Tapered Roller 
Bearings for maximum speed, accuracy, 
endurance and economy. 


Most of the auxiliary equipment used in 
plastics production already uses Timken 
Bearings—has used them for. years; such 
equipment as lathes, grinders and drill- 
ing machines. 


A good example of sustained precision 
made possible by Timken Bearings is 
the H-P-M Hydro-Power Radial Pressure 
Generator used to supply power to H-P-M 
All-Hydraulic Injection Molding Presses. 


In this pump the stationary valve pintle 
A and the high-speed cylinder rotor B 
are held with a minute operating clear- 
ance between them by means of Timken 
Bearings of extreme precision. This ap- 
plication assures continued operation 
with freedom from troubles such as ex- 
cessive wear—or even seizure of the parts. 


Timken Bearings are pioneer- 
ing in the plastics industry 
as they have pioneered in 
one industry after another 
for more than three decades. 
The Timken Roller Bearing 
Company, Canton, Ohio. 
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Taylor presents 
“WHEELS WITHIN WHEELS” 


A TIMER WITHIN A TIMER— 
TO ENABLE YOU TO CHANGE 
ANY CURE PERIOD SIMPLY— 
WITHOUT COMPLICATED 
RE-SETTINGS 





When it comes to automatic platen press 
operation, we thought our Taylor Flex-O- 
Timer was the last word in adaptability. 
But now our engineers have made it even 
more versatile. 


What they’ve done is install a small auxiliary 
timing mechanism in the lower left corner 
of the Taylor Flex-O-Timer instrument 
case. The Flex-O-Timer initiates and ter- 
minates all necessary process functions, 
while the auxiliary timer times the cure 
period only. So when you want to change 
the cure period, you can do it with just one 
simple dial adjustment, without touching any 
of the settings on the Flex-O-Timer itself. 
Simple, isn’t it? It really zs simple, and your 
Taylor Field Engineer is anxious to show 
you how it can help you improve quality 
and cut costs. All you do is load the press 
and push the button—Taylor Accuracy 
does the rest! Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada. 


KEEP ON BUYING U.S. WAR BONDS AND STAMPS 


—- > 





Instruments for indicating, recording, and controlling 


temperature, pressure, humidity, flow, and liquid level. 














‘Taylor Listrumentts 
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IN HOME AND INDUSTRY 
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STOCK MOLDS 


Knobs @ Handles 
Controls @ Gear Shifts 
Radio Parts @ Ash Trays 

Tumbler; 


Household items 


Engineering 

Designing 

Tool Room 

Molding Plant 
and 


Production 


me? (tec Facilities 
Write for Illustrated 


Catalog BIDS INVITED 






































HARRY DAVIES MOLDING CO. 


1428 N. Wells Street 


Chicago, Illinois 
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...and modern plane PERFORMANCE 


pb the pilots of 1918 Jennys and 

Spads, a speed of 200 miles per 

= hour was unthinkable. Men couldn't 

possibly breathe in such fast and 

freezing slipstreams, let alone pilot 

a plane or aim a gun. 

But they didn’t foresee PLEXIGLAS. 

Today this crystal-clear plastic 
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World War |! 


AIR SPEEDS LESS THAN 


150 om. p.H. 


It is permanently transparent and 
will not discolor or warp in service. 
PLEXIGLAS is as clear as optical glass 
yet only half as heavy. 
Recognized as “‘aviation’sstandard 
transparent plastic,”’ PLExIGLas will 
also contribute to the comfort, safety, 
visibility and performance of your 


LAS 


peacetime plane tomorrow. 


formed into streamlined bomber Only Rohm ¢ Haas makes Plexiglas 


noses, tail assemblies, gun turrets 
and cockpit canopies — protects the 
crew on every type of Army and 
Navy airplane. 

Even in the extremely low tem- 
peratures of the sub-stratosphere 
PLEXIGLASisstrong and shatterproof. 


PLEXIGLAS is the trade-mark, Reg. U.S. Pat. Of., 
for the acrylic resin thermoplastic sheets manufactured 
by the Rohm & Haas Company. 
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AN MOSINEE IMPROVE OUR 
PROCESSING BY MAKING SCIENTIFIC 
AND TECHNICAL STUDIES OF 


OUR PROBLEMS? > > N = 


YES! THAT'S HOW MOSINEE 
CREATES SPECIAL PAPER FOR 
UNUSUAL REQUIREMENTS INVOLVING. 
BOTH USE AND PROCESSING! 


WHAT ARE YOUR PROBLEMS? 


—— 





THESE CHARACTERISTICS WERE REQUIRED IN A PAPER 


1 — High tensile strength; 2 — Excessive bulk; 3 — Accurate caliper; 
4 — Pliability; 5 — Controlled absorption; 6 — High tear resistance. 


and M0S/NEE 2made a./ 


Have you considered how changes in certain physic cal properties of the paper 
you are using might improve your precussing schedule, reduce production costs, 
and increase preference for your products? 

Paper sometimes is the obvious cause of difficulties in processing. Mosinee engi- 
neers solve many difficult problems promptly. There are many instances, however, 
where no tangible “trouble” exposes itself, but where a thorough technical study 
of the paper and its relation to processing will result in higher speed production. 
Whatever your situation may be, consultation with the Mills of Mosinee should 
bring practical answers. 


Please address 


your letter 


” MOSIN NEE ree cs cowry 


EccenZizl Facer Makers 

































N? pleasure driving—no bright lights downtown—you'll be home a lot this 
year, especially in the evenings. Instead of the monotony of extra time at 
home, lots of farsighted folks are making spare time hours pay dividends. They're 
investing evening hours in a plastics education—preparing for the future when more 
technical knowledge of plastics will be important to their career in this field. 





The unusual Home Study plan of Plastics Institute is specially prepared to give 
you a practical education in plastics. A series of fully illustrated lessons parade the 
whole plastics world across your desk—included are 29 samples of plastics—you 
learn about materials —their applications, properties and limitations—methods of 
molding, laminating, fabricating and casting — design — testing —all the funda- 
mental information of the complete engineering course. You also receive Plastics 
Trends, a fast moving publication on the new in Plastics. 


Whether you are now in plastics or plan to enter this growing field— it will pay 
you to get complete information on the Plastics Institute Home Study lesson 
assignments. Write today for the new Booklet on “Rich Rewards in Plastics”. 
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INDUSTRIES TECHNICAL INSTITUTE 





NEW YORK LOS ANGELES CHICAGO 
1220-A Chanin Bldg. 182 S. Alvarado St.  626-A La Salle-Wacker Bldg. 
Dept. !1 Dept. !1 Dept. 11 
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Operators in both thermosetting and thermoplastic 
” fields experience amazing production gains through use 
of UTRONIC rf heating units. Our research engineers 
ti are ready to help solve your problems through applica- 
". ~ tion of the new M&R System of RF generation 
| Write for booklet and prices on. the UTRONIC ri 
GENERATOR. 
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*Means Greatest Heat in the Center 
Copyrighted 1943, 
Northwest Syndicate, Inc. 




















(S "Models 22, 33 and 66 
' 4 *UTRONIC rf GENERA 
Z *TORS -are compact and 
f portable . . . each weigh less 
‘A than 200 pounds. . . occupy 
only 20 x 30 inches of table 
space. .. operate from single PLYWOO! 
. N. phase. 60-cycle 220 volt AC To Vi 
, K> By lines. Complete units, ready 
\O ‘Waa For to install in your plant: fast 
ww .. ti delivery on highest priorities 
Q a V3 ‘ Thermoset g Larger models available. All 
: és — aS Moldings units subject to sale or lease 
( j 2 a Sw) arrangement. 
\< Pt RE a Prebeating by ‘“‘Intertherm 
m SN ‘ a 
; Reaction”’ opens new vistas Model a2 
~\ of- busimess for thermoset- I isharstory research and 
i For Rubber ting molders. Greatest heat tor eciddata tender 5 mt 
For Heating Compounds is directed to the CENTER Output work rate: 2200 
and Sha " of the preform, resulting in BTUs per hour in the work 
ping Hundreds of new applica- fast, final flow characteris- 
Thermo astics tions of the MGR System tics . . . larger moldings on 
pl are possible in the preheat- same press capacity . . . low- Model 33 
Heat and bend plastic ing of neoprene cork er temperatures . . . fewer For preforms up to 12 
ounces. Output work rate 


tubing by the MGR System 
in only two minutes. Form 
compound curves and odd 
shapes of sheet material in 
amazingly short time cycles. 
Produce molded, stamped 
and pressed thermoplastic 
parts FASTER with the 
UTRONIC rf GENERA- 
TOR’S internal preheating. 


UTIL 





ING THE 


compounds, in treating 
natural rubber, in curing 
and preheating rubber com- 
pounds, in curing resin- 
bonded grinding wheels. 
The UTRONIC rf GEN- 
ERATOR allows a control 
over heat placement—a 
distinct operational advan- 
tage. 





In the West: 


Northwest Syndicate Inc. 


% 711 St. Helens Ave., Tacoma 1, Washington 


rejects. Actual experience 
shows double the produc- 
tive output on small pre- 
forms, over three times the 
output on larger preforms. 
Our newly developed auto- 
matic electrodes eliminate 
changing and re-spacing 
electrode elements on differ- 
ent size preforms 





3300 BTUs per hour in the 


work 


Model 66 


For preforms up to 2 
ounces. Output work rate 
6600 BTUs per hour in the 
work 








Utronic Division 
Utah Radio Products Co. 


% 820 Orleans Street, Chicago 10, Illinois 
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VINYLITE BONDED 
TO GLASS 


PLYWOOD BONDED 
TO VINYLITE 
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BRASS BONDED 
TO VINYLITE 


VINYLITE BONDED 
TO “BAKELITE” 





“BAKELITE” BONDED TO 





IRON BONDED 24 ST ALCLAD ALUMINUM 
TO PLYwooD 
/ 24 ST ALCLAD ALUMINUM 
VINYLITE BONDED BONDED TO VINYLITE 
TO IRON 


Perfect Bonds with Corpo Adhesives 


Shown here in a laboratory working 
model are typical bonds established with 
CORDO adhesives. Many of these com- 
binations are now in commercial use. 


Bonding strength approaches, and, in 
some combinations, equals or exceeds the 


strength of the materials being bonded. 


Perhaps one or more of the above bonds 


CORROSION CONTROL CORPORATION 


(AFTER JANUARY 1, 1944—CORDO CHEMICAL CORPORATION) 


34 Smith Street, Norwalk, Connecticut 


INDUSTRIAL COATINGS °* 


FINISHES * LACQUERS * ADHESIVES 


can answer your problems. If not, our 
research laboratory facilities are avail- 
able. Please give full details of materials 
involved and all possible methods of 
application. 


* VINYLITE is the registered trade mark of CARBIDE AND 
CARBON CHEMICALS CORPORATION. 


COR 
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21 Concerns Offer the Phillips Head 


AMERICAN SCREW CO. ...... . . . «ss ss « « Providence, R. I. 
I kw Waterbury, Conn. 
Ciuvems SCRew CO. . . . 1 1 1 4 ee tt tt wt tw tt Cheng, til. 
CHANDLER PRODUCTS CORP. ............ . « Cleveland, Ohio 
CONTINENTAL SCREW CO.............. . New Bedford, Mass. 
THE CORBIN SCREW CORP. hte ee tke 6 colle wae « 6 eee Gis Goan. 
Ee ee - 
INTERNATIONAL SCREW CO..... . . . . . . . «ss . Detroit, Mich 
THE LAMSON & SESSIONS CO......... . . . . .« Cleveland, Ohio 
THE NATIONAL SCREW & MFG. CO. ...... . . . .« Cleveland, Ohic 
NEW ENGLAND SCREW CO.............. . « Keene, N. H. 
THE CHARLES PARKER CO. 1 ee ee A . « « « Meriden, Conn. 
PARKER-KALON CORP. ........... 4 + «© « «New York, N.Y. 
Paweumameume @ameee GOR. ww wk tt tl tw + . Pawtucket, R. I. 
PHEOLL MANUFACTURING CO............... Chicago, Ill. 
READING SCREW CO. ........... « « ss ss NGrristown, Po. 
RUSSELL BURDSALL & WARD BOLT & NUT CO. . . .. .. Port Chester, N. Y. 
SCOVILL MANUFACTURING CO. ....... . . . . . Waterville, Conn. 
LE ae em Chicago, ill. 
THE SOUTHINGTON HARDWARE MFG. CO....... Southington, Conn. 
WHITNEY SCREW CORP. ......... 5s 6 4 + 5 Nashua, N. H. 


Out of the many screw heads designed _in the screw industry ... 21 concerns ... 
through the years to eliminate screw driv- recommend the PHILLIPS RECESSED HEAD 
ing troubles, only ONE has gained wide as the first recessed head that is right in 
approval by the men who should know every respect! It assures you that screw driv- 
most about screws...the men who develop _ing troubles will be ended when you spec- 
and produce fastening devices. ify PHILLIPS. Also, it means convenience 

It is highly significant that the leaders _in buying, and prompt and capable service. 


PHILLIPS *se-/ SCREWS 


N »CREWS ° SELF TAPPING SCREWS ° ee en's - BOLTS 
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for Dependability! 








Reg. U. S. Pat. Of. 


Plastics of Outstanding Quality 
to Meet Today’s Production Needs 


RESINS... 
Phenol-Formaldehyde and Phenol-Furfural synthetic resins 
for every purpose 


MOLDING COMPOUNDS... 


Complete line of Phenol-Formaldehyde and Phenol-Furfural 
molding powders 


CEMENTS... 


Used universally in the manufacture of incandescent lamps, 
radio tubes and electronic equipment 


ADHESIVES... 


Plywood . . . for hot and cold press bonding 


OIL SOLUBLE RESINS... 


For production of air-drying or baking varnishes, protec 
tive coatings and finishes 


WATER SOLUBLE RESINS : « . 


For a wide variety of impregnating, coating and bonding 
applications 


PLUS! ...DURITE RESEARCH . « . 


The DURITE laboratories are among the most modern and best equipped in the coun- 
try, and have won a national reputation for research and development in plastics. You 
are invited to refer any of your plastic problems to our engineers. 


DURITE PLASTICS 


INCORPORATED 








FRAMMKFORD STATION P. O. PHILADELPHIA 24, PA. 


* 


RUBBER COMPOUNDS « PHENOL-~FURFURAL PRODUCTS « PHENOL FORMALDEHYDE PRODUCTS 
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Don’t let an old mold stay in hiding 
because you think it is “dead’!... 
Report it in to Industrial Hard Chro- 
mium headquarters. Put us on its trail. 
We've a way of tackling the problem 
that will well reward you. We can 
restretch a “‘dead” mold’s life span 
over a good many more extra hours 
of flawless performance! 


it doesn’t make any difference whether 
the “old fellow” was previously plated 
or not. If unplated, then a carefully 
applied plating will restore life. If 
originally plated, we can strip the worn 
shell—replace it—build up strained sec- 
tions — reach into the most intricate 
cavities—and meet “like new” speci- 
fications. 


[NDUSTRIAL 


“Armorplate for Industry”’ 


WANTED! 


DEAD GR ALIVE 

















} 
What goes for an old mold—applies, 
as well to live ones . . . and new ones. 
By starting them off with a protecting 
shell of Industrial Hard Chromium, you 
will have no further reason for an 
eventual “dead” storage shelf. 
Because of this and other Industrial 
Hard Chromium advantages, we invite 


your inquiry. 
Co. 


15 ROME STREET « NEWARK 5, NEW JERSEY 
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... Designed and Built to the Special 
Requirements of the Plastics Industry 


RUGGED 
Stands Hard Usage; ¥4"' Steel Cabinet 


RELIABLE 

Gives Efficient, Dependable Service 
PORTABLE 

Easily Moved for Any Application 
COMPACT 

All-in-one Unit Saves Floor Space 


SIMPLE 
Strictly Non-technical in Operation 


SPEEDY 
Increases Production 


ECONOMICAL 
Reduces Heating Time and Die Costs 


SAFE 
Complete Protection for Operator 


In pioneering megacycle radio energy 
for industrial use, Federal has developed 
an application for Plastics processing 
that is unique both in conception and 
performance. 


Through its Megatherm equipment 
it has put radio frequency heating on a 
practical basis, which assures perfect 
molding at low pressures, prevents break- 
age of die inserts, reduces curing time 
from minutes to seconds and provides 
uniformity, speed and economy. 


E 


Constructed along the same lines as any 
other machine tool, Megatherm equip- 
ment is installed without change in plant 
layout. It is ready for operation — merely 
has to be set alongside press and started 
to work for double or triple production. 
Simplicity of the unit eliminates tuning 
or other adjustment. It is controlled by 
two push buttons, with foot switch 
optional, and can be operated by un- 
skilled, untrained help. 


Megatherm will give you greater pro- 
duction at less cost. 


We shall be glad to discuss it with you 
in terms of your requirements. 


ERM ~- 





Federal Telephone and Radio Corporation 


INDUSTRIAL ELECTRONICS PRODUCT DIVISION, Newark, New Jersey 








NOW IN OUR 


QUARTERS 


SO WE MAY SERVE YOU 


Better! 


So we may serve you better, we have moved to 
larger quarters to enable our various departments to 
function with greater efficiency. At the present time 
our operations are devoted to production for 
wartime uses, but we hope to be able to turn our 
efforts entirely to the creation and production of 
thermoplastics for a world at peace. Our engineering 
and creative staff will be glad to assist you with any 
war or post-war problems and to give you the 
benefit of our experience in the most recent 


developments in molding and extruding materials. 


ELMER E. MILLS CORPORATION 


Molders of Tenite, Lumarith, Plastacele, Fibestos, Lucite, Crystallite Polystyrene, Styron, 
Lustron, Loalin, Vinylite, Mills-Plastic, Saran and Other Thermoplastic Materials 


153 WEST HURON STREET, CHICAGO 10, ILLINOIS 


Write on your letterhead for the Injec- 

tion Molded and Extruded Plastics 
Catalog III. Also available is a new 
six-page circular on (eikG-PiLAGre* 1, 
tubing and fittings. “Made of Saran. 





These modern centralized lubricating systems 
are easily installed on new or old machines 


Lubricate a// bearings from a central source . . . Reduce 

the threat of bearing failures . . . Save man-hours... 

It's possible with Centro-Matic Systems. a 
Under the Lincoln method you are sure that each sais dediiiehen 


bearing will get the proper amount of grease, and that canbe usedeither 
in manifold 


no bearings will be overlooked. Service is performed 

. kl d . ll . h . hi groupings Of as 
quickly and economically—without stopping machines. tests cue dp 

ACentro-Matic System consists of a number of Centro- —— upon 
Matic Injectors—one for each bearing—and a power te ax meynr ey 
operated or a hand operated Centro-Matic Lubricant 
Pump. A power operated system can be push button or Ldacoln grease line accessories high-pressure 
. P j ° " " . fittings and adapters, connectors, connector 
time cloc contro .--Only a single lubricant supply line is ie aasemiiies Getlens, beshinns cad le 
required...Easily installed on new or old machines. (Illus- bricant hose. 


tration above shows manually operated Lincoln Centro- anys) A eal 


Matic Lubricating System installed on a punch press). 
(mcm wean 


The ARMY-NAVY PRODUCTION AWARD 
for high achievement in the production of Lincoln Model 1805, Model 81625 hand 
war equipment, conferred upon the Lincoln Manually operated operated Filler Pump 
Engineering Company has had a star added.  aaparya a a awe. 
This star symbolizes 6 more months of exacting Pump, yen seal — 
service to our Armed Forces, delivering vital 2-Ib. ca- method of 
materials so necessary for ultimate Victory. Lincoln Model 1774 Air pacity. filling 

motor operated, 400-Ib. Ceatro- 

drum pump. Pumps lubri- Matic 

cant direct from original Stationary 

refinery container and is Subelcane 

full automatic with time 

¢lock control, ae 
































Among unusual jobs is that of the steam shovel operator working deep below the earth's surface in an enormous salt mine 
Photo courtesy International Salt Compen 


1 N KO has many unusual and highly intricate peacetime jobs to its credit. And the vital 

war work which currently taxes our facilities to the limit, is even more precise and amazingly 
unique than ever. These versatile plastics engineers of ours have gained an enviable reputation 
for mastering the impossible in many injection molding operations. Our success has been extra- 
ordinary in producing formerly unheard of applications of metal reinforced thermoplastics. While 
war production proceeds at terrific pace, we’re never too busy to lend you every possible aid in 
your post-war thinking and planning. Discuss your ideas and problems with our nearest repre- 


sentative or write us today! 


PRECISION INJECTION MOLDING 
SINKO TOOL & MANUFACTURING COMPANY, 351 NO. CRAWFORD AVENUE, CHICAG 


0, ILLINOIS 


AN g ire ia? 
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Coated Abreibies Service 





There is no type of coated abrasive, patented or un- 
patented, for use dry or wet, that we do not manufacture; 
no shape that we do not produce. Anything in modern 
“sandpaper” is ready for your use. 


But that is not enough. In these days of continual inven- 
tion, and changing techniques and improvements, our 
Field Engineers are in daily touch with plants of all kinds 
and sizes, with all types of new and unusual sanding and 
finishing problems. It’s part of our plan and their job— 
a very important part—to see that users get the one best 
abrasive material for every operation and the last ounce 
of value from our recommendations. 


If you have any sanding or finishing operations, let us 
check them with you. A postal or phone call to Troy or 
our nearest Branch will have prompt personal attention. 


Pioneers in Better Coated Abrasives Since 1872 


Jnana yi 








BEHR-MANNING | 


(DIVISION OF NORTON COMPANY) 


TROY, N. Y. 





BRANCHES: Boston, Buffalo, Chicago, Cleveland, 

Cincinnati, Grand Rapids, High Point, Indianapolis, 

Detroit, Los Angeles, New York, San Francisco, 
Philadelphia, St. Louis, Tacoma. 
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Ever Ask Yourself 


“How would | benefit by 











Maybe you wouldn't. Molded plastic parts 
aren’t all things to all products by any means. 
With all their versatility there are things they 
cannot do as well as other materials. 

But they are finding new and sometimes startling 
uses every day. The tonnage of plastic materials 
for molding has increased more than 500% in 
the last six years. 

But probably there IS an answer to the ques- 
tion, for molded plastics have very clearly defined 
characteristics. They can be dense, hard, soft, 
light, tough, brittle, dull, thick, thin, transparent, 
opaque, translucent; they can be noninflammable, 
resistant to abrasion; they can have dielectric 
properties; they can give you all the colors of 
the spectrum. 

it is likely that we can help answer your ques- 
tion. We’ve been turning out molded plastic parts 
and products by the millions of pounds and pieces, 
in thousands of different shapes and sizes, using 
dozens of different plastic materials and hundreds 


of presses of various kinds and sizes. 










using MOLDED PLASTICS?” 


if you will tell us what you want molded plastics 
to do, we can probably tell you whether they are a 
good, bad or indifferent bet for your purpose. And 
we'll tell it to you STRAIGHT, too. We've no 
more taste for disappointments than you have. 

So—if you have ever asked yourself, “How 
would I benefit by using molded plastics?” —we'll 
be glad to answer you frankly or tell you we don’t 
know. Maybe that would help advance your 


postwar planning. 


THE 


ENERAL 


NDUSTRIES 
COMPANY 


MOLDED PLASTICS 


Molded Plastics Division © Elyria, Ohio 


Chicago: Phone Central 8431 Milwaukee: Phone Daly 4057 
Detroit: Phone Madison 2146 
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Philadelphia: Phone Camden 2215 


















Loma Automatic 
Saw for Continuous 
Casting, with Hanna Cylinders for 
clamping stock. Designed and built by the 
Loma Machine Mfg. Co., Inc., New York City 






RS Hanna Hydraulic Cylinders on 
the Loma Automatic Saw for Continuous Casting 
(shown above) supply the powerful thrust which 
clamps the stock in place while the saw is in 
action. Note how the smooth contours of the 
Hanna Cylinder blends with the machine’s de- 
sign. A minimum in overall dimensions, the 
absence of tierods and simple design make these 
Standard Hanna Cylinders appear to be “tailored” 
to the job. 

The application of Hanna Cylinders in the 
Loma Saw is just one of 1001 Hanna Cylinder 
applications. Wherever a pushing, pulling, lift- 
ing, pressing or clamping action is needed, you 
can select a Hanna Cylinder to meet practically 


HANNA ENGINEERING WORKS 
1765 ELSTON AVENUE ° 
AIR & HYDRAULIC CYLINDERS -« 





Goupl, j 


Snot Lpocndabls 


e+ « two reasons 
why Standard Models 

do Special Jobs 
Like this... 














all requirements of size, power, length of piston 
stroke and mounting—with simplicity of design 
that makes them ideal for modern machines. 

The rugged construction of Hanna Cylinders 
insures long life and freedom from maintenance 
problems. They will operate with air, oil or ‘ 
water —under pressufes from 100 to 1500 Ibs. 

Investigate the advantages of using Hanna 
Cylinders in the machines and equipment which 
you design and build. What are your power 
movement problems? A Hanna engineer will 
gladly go over them with you. 


Hanna 
@ Send for these catalogs — G nder. 


230: Hanna Air Cylinders 
233: Hanna Hydraulic Cylinders. 


They give you complete details. 





CHICAGO 22, ILLINOIS 
RIVETERS : AIR HOISTS 
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Bring your 
‘flexible joint 
problems to 


BARCO 


Flexible Ball Joints * Swivel Joints * Revolving Joints 

















Write to Engineering—Sales Department 


BARCO MANUFACTURING COMPANY 


NOT INC. 


1801 W. Winnemac Ave. In Canada, The Holden Co., Ltd. 
Chicago 40, lllinois Montreal, Canada 
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sCREW THN LBY I N : t ATS 


THE. NEW WIRE INSERT Gees 


WITH AHek-Cocl” 
INSERTS YOU SAVE... 


THE OLD HEAVY 
BUSHING The solid 


screw bushing is heavy and 4 


bulky. Wt, therefore, tends to 
restrict design. Internal and 
external threads are sometimes 
not concentric. 





Wr the advent of the new “‘Heli-Coil"”’ Screw Thread 
Insert, plastics manufacturers find a practical solution to 
the problems involved in threaded fastenings. This anti- 
friction thread lining is installed with simple hand or 
power tools much faster than solid screw bushings. Work 
can be tapped without need for accurate locating brass 
plugs in molds where tapping is done after molding to 
insure alignment of finished tapped threads. ‘‘Heli-Coil" 
Wire Inserts automatically provide accurately aligned 
bushings with tapped holes. “‘Heli-Coil” Inserts may 
also be molded in, requiring no bonding material. 


Because it is much lighter and smaller than the conven- 
tional bushing, the “Heli-Coil" Screw Thread Insert per- 
mits radical simplification of design — resulting in 
stronger, lighter products. It cuts manufacturing costs, 
too, giving the user an important “edge” in post-war 
competition. 


TIME 


Can be installed with simple 
hand or power tools in one- 
fourth the time required for 
solid screw bushings. 


WEIGHT 


Weighs one-fifth as much as 
the screw bushing of the same 
diameter. 


SPACE 


Occupies fess than half as 
much cross sectional area as 
solid bushing, permitting more 
latitude in design. 


METAL 


Made from precision-shaped 
wire with no Waste, requires 
about one-tenth as much metal 
es solid bushing made from 





Complete engineering information supplied on request. gum bor stock. 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING. 


U. & and Foreign Patents Issued and Pending. 


‘vy AIRCRAFT 4414 TELA LA 


s5th STREET e LONG ISLAND CITY,7,N.Y. 














MULTIPLE MOLDING 


Baldwin Southwark Division, The 


Wherever you are or whatever you're doing 
—production is the word of the day. To 
get real production you need real equip- 
ment. This multiple molding press is so 
arranged that one press operator can handle 
the production output of 6 presses. If you 
have a production problem—call in our 
Southwark specialists, we make it our busi- 


ness to h@lp you. 


Baldwin Locomotive Works, Philadelphia; 
Pacific Coast Representative, The Pelton 


Water Wheel Co., San Francisco. 


{= 
@) BALDWIN 


SOUTHWARK 
HYDRAULIC PRESSES 
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Meyercord. Decorative Decals are the ideal way to 
add colorful or interesting design to plain plastic sur- 
faces ... whether for package or product use. They 
are durable, washable, easily applied and economical 
to use. Special solutions insure perfect adhesion to 
various types of resin material. For the manufacturer 
still in consumer production, reasonable quantities of 
designs are now available. For the post-war planner, 
Meyercord's Decal experts offer technical counsel and 
designing service for future products. Inquiries are 
invited regarding the decoration of any type of plastic 
ware. Address all inquiries to Department 2111. 


ets THAT STAND our... 






The colorful Don Juan lipstick containers illus 


weasel ‘Ou 


= 


strated are decorated with little Decal Agures of 
soldiers, sailors, etc., for the potriotic girl. A prod 
uct of Don Juan, Inc., 67 Vestry St.. NewYork 
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Consider Meyercord Decals for 
product decorations as well as 
package decoration. Amazing 
durability and adhesions of Mey- 
ercord Decals makes colorful 
decoration possible on the plas- 
tic ware illustrated above. They 
possess high washability, and 
resistance to hard use and wear. 
Remember ...if your product 


Stands out... it sells ae 








THE MEYERCORD CO. 
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ufacturer 


STREET CHICAGO 44, ILLINOITUS 
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Outer halves of this overnight 
kit are molded in one die. 
Inside lids, forming checker 
board and cribbage board, are 
also formed in one die. These 
parts are produced of Lumarith 

on a 12-ounce Lester 
Injection Molding Machine. 












FOR THE REALLY 








TOUGH MOLDING 
JOB--- 


FAL SS yl 
was ured 


One of the most popular gifts for service men this year is the 
smartly styled, all-plastic overnight kit molded for “42” Products, 
Inc., by Plastic Die and Tool Corporation, Los Angeles, Calif. 
Contained in a compact pocket case, the kit includes smokers’ 
aids and sewing equipment. 


In describing the production plan for this custom molding job, 
Plastic Die and Tool Corporation said, “Naturally, on the 
smaller pieces we made use of our other equipment, but for 
the really tough molding job, that of making the boxes and 
lids, the Lester was used.” 


Handling the tough jobs is nothing new for Lester Injection 
Molding Machines because they are engineered and built for 
sustained high production of superior quality moldings. Molders 
have come to rely upon the Lester for difficult jobs because in 
no other molding machine can be found the exclusive Lester 
features* of design and construction. 


Because of their inherent high versatility, the Lesters which have 
been busy swelling the flow of plastic war products will be 
ready for instant conversion to profitable peacetime production 
when the day of final victory comes. If you are now making plans 
for the future, write for complete details and specifications. 


*These are reasons why Lesters handle the tough jobs— 
(1) Vertical heating cylinder with hollow injection plunger 
produces high heating efficiency. (2) Operating range extended 
by extra interchangeable heating cylinders available for each 
model. (3) Positive die locking reduces flash on moldings to 
absolute minimum. (4) Perfect parallelism of die plates assured 
by central die adjustment. (5) Heavy alloy steel beam frame gives 
rigid support to die locking mechanism. (6) Complete range of 
sizes—4, 6, 8, 12, 16 and the new 22-oz. size for larger moldings. 









































HEN we want to express similarity of things, 

we sometimes say “alike as two peas in a 
pod”. . . an apt comparison if we disregard what 
peas are for. When we eat them, they don’t all 
taste alike . . . That’s the way it is with BUFFING 
and POLISHING compositions. 


There was a time when any “all-purpose” com- 
position was acceptable in most instances for the 
general run of finishing work. War production 
finishing demands changed all that. Today the 
former user of “all-purpose” materials has come 
to realize that you can’t specify the things that 
make a product really superior. Skill, knowledge, 
facilities and an honest desire to do a good job 
can’t be standardized ... McAleer finishing mate- 
rials, whether used for polishing or buffing alu- 
minum, brass, steel, copper, nickel, chrome and 
other metals, or for removing small flash or fins, 
file marks, blow holes, tool or die marks from 
plastics, are as distinctively different in their job- 
fitted characteristics as two thumb prints. 


ETHYL-CELLULOSES . CELLULOSE ACETATES 


MANUFACTURING CO. 
MODERN PLASTICS 








They are made to do an exacting job, do it well 
and keep on doing it as long as need for the 
specific type of material exists. Standards protect 
the manufacturer on those materials which must 
be buffed or polished; but when your compositions 
bear the McAleer trade mark, you get more than 
standards—you are protected all the way. 


The nature of our business requires McAleer 
Finishing Engineers in the field to be virtually 
“Jacks of all trades”. And, contrary to the old 
adage, they are masters of many. Individually 
these men are specialists. As a body their specialty 
is versatility. This extra “know-how” possessed by 
McAleer Field Engineers backed by the second- 
to-none laboratory and manufacturing facilities 
are dedicated to but one purpose . . . helping 
you solve your individual finishing problems, 
whether those problems involve the finishing of 
metals or plastics . . . or both. Whichever it is, 
let us demonstrate McAleer service on your 
meanest finishing problem. 


PHENOL-FORMALDEHYDES © UREA-FORMALDEHYDES © ACRYLATES and METHACRYLATES e STYRENES © HARD RUBBERS 
CELLULOSE NITRATES 


° CELLULOSE ACETATE BUTYRATES ° 


Manufacturers of Quality 
Controlled Finishing Materials 


ROCHESTER. MICHIGAN 











From me 
the proce 
tion Mol 
Departm 
the one | 
ities to h 
applicati 


ENTIRE CONT 





A get-together with Consolidated on projected 
plastic products or parts is invited at the time 
your plastic thoughts first begin to shape their 
way into pencilled notes. It is then that practical 
plastic counsel can do the most good. Early- 
stage two-way discussions establish a mutually 
better understanding and pave the way to best 
final results. For that reason, our experienced 
sales-engineers welcome the opportunity of 
being a party to your plans. Inquiries accorded 
prompt response. 


From materials to finished products, through 
the processes of compression, Transfer or Injec- 
tien Molding! In Consolidated’s Compression 
Department, alone, the press total is close to 
the one hundred mark and of sufficient capac- 


ities to handle broad-ranged plastic 


Molded Products we 


309 CHERRY STREET « SCRANTON 2, PA. DETROIT 


BRIDGEPORT 2970 West Grand Bivd. 
Rocky Ridge Drive 


CLEVELAND 
CHICAGO 3682 Ingleside Rood 
549 West Randolph St. (Shoker Heights) 





ENTIRE CONTENTS COPYRIGHTED 1945 CONSOLIDATED MOLDED PRODUCTS CORPORATION 
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VARCUM RESINS DO SINCE THEY 
“ JOINED UP” WITH THE ARMY AIR CORPS 








The nation's finest materials of every description go into the : a 
various planes used by our Armed Forces. We're proud to be Ete 
included in this Honor Roll of select manufacturers who contribute ach i 
to the construction of these hard hitting scourges of the Axis. es 
Varcum resins are used in the insulating varnishes that are applied es 425 
to all the electrical wiring of the motors, the radios, the generators ae a 
and other wound apparatus found on these planes. The realiza- Re Pe 
tion that nearly two miles of electrical wiring are used on the yaa 
Ajiracobra and approximately five miles of wire for fF FP d 
the Flying Fortress establishes the importance of these ee 
insulating varnishes in the building of modern fighting gr pes 
aircraft. hes | Se 
This represents another conspicuous achievement of the Stee s: 
technical staff of the Varcum organization. These ees 
eoeins, _ Soaenee to _— specific problems . . . neg 
' and do this with outstanding success. ee RE Bs 
'CHEMICAL CORPORATION : ae 
. ee SS es a Got a resin problem? Let us go to work on it! geek." 
cake | 
cuSTOM-MADE RESINS FOR THE WORLD'S FINEST PRODUCTS Bite? 
fy soe 
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LUCITE Gun Turret Dome for 
Bombers as manufactured by 
Reynolds Molded Plastics Divi- 
sion, Reynolds Spring Company 
of Cambridge, Ohio 
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bg finished by the LEA Method 
with LEA Materials 


Reynolds Molded Plastics Division, Reynolds Spring Company of Cam- 
bridge, Ohio, is doing its share in important war work, turning out gun 
turret domes for bombers made of LUCITE, a well-known and widely 
used Du Pont plastic. 
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Such Products need careful finishing with just the right material. Costs 
must be watched. That the LEA Method, making use of LEA Materials, 
was adopted by the Reynolds Spring people is, we like to feel, a tribute 
to our technical help along finishing lines. Here is another of the many 
instances where, with our broad experience with cutting down, polishing 
and buffing problems, we have helped war industries working with plastics. 











If your product requires any degree of finishing, why not let us see if the 
LEA Method with LEA Materials won't do a better job more economically? 





THE LEA MANUFACTURING CO. 
WATERBURY, CONNECTICUT 


Burring, Buffing and Polishing . . . Specialists in the Development of 
Production Methods and Compositions 










: LAMICO! D FOR PRECISION 


wherever eyes scan...or fingers operate 
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ASTICS may be scarce but there are still thousands 
of places where the advantages of Lamicoid are 
indispensable to the operation of vital war equipment. 
For a constantly handled drift calculator or a fluorescent 
aircraft instrument panel . . . for a rear-illuminated gun 
fire control dial or an operating chart on which compu- 
tations are made . . . Lamicoid offers a variety of 
materials to meet any manufacturing or operating 
characteristic. 


Above are examples of Graphic Lamicoid in which 
printing calibrations and designs are permanently bonded 
under the surface of the plastic resin sheet. The small 
white panel has a special finish 2-D on which temporary 
records are made in pencil or ink and repeatedly erased 
without wear on the material. 


* * 


At left are examples of Fluorescent Lamicoid in which 
fluorescent pigments are permanently incorporated into 
the sheet for illumination with ultra violet or “black” 
light. 


At right are examples of Engraving Lamicoid in which 
lettering figures and designs are engraved through the 
lustrous “sandwich type” sheet exposing the contrasting 
core. Available either with an opaque core or a trans- 
lucent back for rear illumination. 


* % * 
Investigate Lamicoid for your requirements by sending 
samples or blueprints. We will quote prices promptly on 
any essential application. 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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The Proved Finishing Method That... . 






@ produces superior work, 5 to 25 times 
faster than previous methods. 


@ holds close limits, often .0005’. 

@ works on entire area at once. 

@ eliminates dust or grit, injurious to 
other equipment and to health. 

@ eliminates heat, warping, distortion, 
discoloring, fracturing, chipping. 

@ needs fewer, and only simple, inex- 
pensive jigs. 

@ cuts set-up time and lock-up time 
often eliminates both entirely. 

@ reduces cost of equipment, operation 
and maintenance. 


@ permits inexperienced workers to get 
increased production and superior 
finish. 

@ replaces other machine tools on many 
operations, and supplements others to 
improve results. 
























Porter-Cable’s latest book et ‘A New Precision Machining Method,”’ gives you complete 
information on one of the most valuable machining helps for both hard and soft metals, 
stainless steel, plastics, compositions, ceramics, glass, that has come out in years. Because 
of the great demand for this booklet, it can be sent only to those who furnish us their title, 
company name and address. Fill in the coupon, clip to your letterhead, and mail today. 


yam, GET ALL THE FACTS... 


oP al 









\ PORTER-CABLE MACHINE CO. 
1606-11 N. Salina St., Syracuse, N. Y. 


I would like to receive your new treatise on WET-BELT SUR- 
FACING, the New Precision Machining Method. I understand 
the book will be sent me entirely without obligation. 


Individual 





Position. . 


PORTER- 


CABLE 
% MACHINE CO. 


1606-11 N. Salina St., Syracuse, N. Y. 
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Kux Preform Presses 









THE NEW MASSIVE MODEL 65 PRODUCES 
PREFORMS 3° DIAMETER, HAS A 3° DIE 
FILL AND APPLIES 75 TONS PRESSURE 


This rugged preform press with its heavy 
duty, one-piece cast steel main frame will pro- 
duce odd shapes as well as round preforms. 
The pressure applied by both top and bottom 
punches results in more solid, dense preforms, 
which have less tendency to crumble or break 
during handling. This new Model 65 press is 
built to safely withstand high pressures of up 
to 75 tons at top production efficiency. 


Choice of a complete size range of machines 
in both single punch models and multiple 
punch rotaries is also available. 














Model 65 


@ Write Dept. P for catalog or demonstration 


Ons object, but it illustrates two lessons—in any industry, 
conversion to plastics, where indicated, usually improves both 
product and production. Shure Brothers discovered them both 
when they (together with our engineers) pioneered the use of 
plastics in microphones. 

From the production (and cost) angle, plastics released 
vital aluminum for other uses, and plastics were available! Be- 
cause of increased accuracy, 100 men and machine hours were 
saved on every 1,000 units and assembly operations were sim- 
plified accordingly. 

As for the product itself, in plastics the case weighs half 
as much while still meeting all strength requirements. It’s safer 
because of plastics’ electrical insulating qualities; easier to use 
in any climate because of the heat insulating properties, and 
the more attractive, streamlined design allows greatly simplified 
maintenance. 


In many industries, these qualities deserve fullest consideration in 
post-war production and sales plans, and they’re only a few of the 
many that plastics offer. Of equal importance is your choice of 
molder—one like ourselves, for instance, who offers complete 
facilities for engineering, mold-making, molding and finishing; 
the largest, best equipped plant in the Middle West; a proven rec- 
ord of accomplishment. It’s not too early now! 


CHI OLDED pbucT PORATION 


1046 NORTH KOLMAR AVENUE, CHICAGO 51 
COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 
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Speed - Economy 











Small compact units 
for Machine Tool 
and Equipment 

Applications 





Hycon Belt-Driven Pump a 
and Control Valve on 





Shriver Pumping Units 
| for Hydraulic Closing 
of Filter Presses 
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Complete Engineering 
Facilities 
without Obligation 








STANDARD 
EQUIPMENT 
FOR IMMEDIATE 
DELIVERY 
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Catalogs upon Keguest 
THE NEW YORK AIR BRAKE COMPANY 


420 Lexington Avenue, New York 17, N. Y. 
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PLASTICS— 


FOR WAR AND POST-WAR 


EXTRUSION and 
INJECTION MOLDINGS 


Here, in a modern plant with every 
facility for design and production 
of extruded or injected moldings, 
prompt and competent service un- 
der expert technicians and engai- 


neers assures you quality in raw 
Celluplastic Corporation is a pioneer in 


materials, lustrous finished prod- Plastics; a thoroughly dependable organi- 
zation serving the Industry for 25 years! 


ucts and “ know-how.” Ask for details on what YOU need! 


CELLUPLASTIC CORPORATION 
ab Bm . Aa ; 4 

yy 

CELLUPLASTICS N AN NIEC! N MOLDE! 
HYCOLOID-CLEARSITE : 


40 AVENUE L NEWARK, N. J. 








BUY 
WAR BONDS 
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ARE TAKING 


THIS WAR 


SERIOUSLY 


With grim determination thousands of Ameri- 
can women are doing their best to fill men’s 
shoes, Eagerly they bend their shoulders to 
wartime tasks—for no sacrifice is too great 
if it hastens the return of their men from the 
fighting fronts. 


In hundreds of vital war plants, women are 
operating South Bend Lathes with surprising 
results. On all kinds of jobs, they have kept 
up production and maintained established 
standards of precision. In some factories whole 
batteries of South Bend Lathes are humming 
under the guidance of-feminine hands. 


Since World War I, women operators have 


preferred South Bend Lathes. Their nimble 


SOUTH BEND LATHE 


MODERN PLASTICS 


9” swing, South Bend Engine Lathe 


fingers find the convenient controls well suited 
to their sensitive touch. They like the full; 
enclosed design. And, most of all, they ap 
preciate the ease of operation that prevents 
fatigue and makes the workday seem shorte: 


South Bend Engine Lathes and Toolroom 
Lathes are made in five sizes: 9” to 16” swings, 
with 3’ to 12’ bed lengths. The Turret Lathes 
are made with 9” and 10” swings. Write fo: 
Catalog 100C which describes all sizes an 
types of South Bend Lathes. 


Lathe Buliders for 37 Years 
SOUTH BEND 22, INDIANA 





CALL FOR A SHOW OF HANDS 
Skilled 


le AND 


You have good reason to entrust to us any 
questions of plastics relating to your manufacture or 
your product. We have had the opportunity, as 
custom injection moulders, to explore thoroughly the 
applications of plastics from every engineering angle, 
and to devote ourselves wholly to each customer's 
problem free of any proprietary interest. 

When you ask for a show of hands — skilled and 


For Custom Injection 
Moulding ... try the Trio 


8 GRAFTON ST., WORCESTER, MASS 


capable in plastics engineering, rely on the Trio — 
engineer-trained, service-minded, and exceptionally 
equipped. 

These facts plus our plastic moulding experience 
have satisfied many manufacturers that we know how 
—even os we now discuss with them to-morrow’s 


plastics production. 


17 E. 42nd ST., NEW YORK, N.Y 
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Let’s Work and Fight for 
the Free America We Love 







“It's never too soon to find out about 


the plastics extruder. Ask ROYLE 
about it.” 





Build Your Plans for the Future Around 
ROYLE PLASTICS EXTRUDERS 


OYLE extruders for plastic substances are 

highly flexible in their adaptability to the 

constantly changing requirements of the plas- 
tics industry. 

+ 

So many of them are now in successful use, 

for so many different kinds of plastics, that you 

can base your post-war plastics production 





plans on the availability of 





--ROYLE PLASTICS EXTRUDERS-- 


to do any kind of work you may require of them. We made our first plastic 
extruder in 1888. 


JOHN ROYLE & SONS 


PATERSON 3, NEW JERSEY 
BUILDERS OF A LINE OF GREAT EXTRUDERS FOR RUBBER AND PLASTICS 


SS — «ee 
LONDON, ENG. 
Represented by JAMES DAY 
(MACHINERY) LTD. 





AKRON, OHIO 
; Represented by J. C. CLINEFELTER 
UNIVERSITY 3726 
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SPEED 
fastener 
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REDUCE — 
NET WEIGHT 





Gil, 


SPEED NUTS have become industry's universal 
fasteners because: 
1. They do not shake loose with vibration. 
2. They reduce weight and conserve critical 


metal. 


3. They are applied faster and conserve war 


manpower. 
4. They lower net assembly costs. 






RESIST 
TION LOOSENI 
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Month after month, tons of critical material and 
countless man hours assembly time are being 
saved by conversion to spring steel SPEED NUTS. 
The faster this conversion is expanded the quicker 
SPEED NUTS will pay you even bigger dividends. 
In writing for samples, kindly give engineering 
details to expedite quick selection of SPEED NUT 


adapted to your needs. 


TINNERMAN PRODUCTS, INC. « 2048 Fulton Road, Cleveland, Ohio 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 


In England: Simmonds Aerocessories, Litd., London 

















@ These plastic presses, part of an army of 72 presses of various sizes, are 
serving one of America’s foremost plastic manufacturers, handling general 


plastic molding work. 


In plants from coast to coast, Birdsboro Plastic Presses like these are passing 


maximum 





the toughest performance tests with ease. Minimum maintenance 
performance . . . that’s the keynote to. their success. And each is practical 
testimony of Birdsboro engineering skill at work. 


Birdsboro will be glad to help you solve your press problems. Call on us. 


BIRDSBORO STEEL FOUNDRY & MACHINE COMPANY * BIRDSBORO, PENNSYLVANIA 
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GUINEA PIGS 


Riegel-X, a group of base papers for plastic laminates, was “guinea- 
pigged” long ago in the Riegel laboratories and by a few customers 
who allowed us to use their plants as a practical proving ground. 
Thus, experimentation is a thing of the past with Riegel-X Papers. 
They come to you tested and approved by many leading plastic 
laboratories — for when we publicly offer a new product we do not 
expect you to be our “guinea-pig.” 


x 


Outstanding operators are now using Riegel-X Papers to make a 
large variety of products that have been in service on land, at sea 
and in the air for many months— with complete satisfaction. 


», « 


Riegel-X is a vital, revolutionary material that is helping to win the 
war and that has remarkable post-war possibilities. The information 
gathered since the inception of high-strength paper base plastic lam- 
inates, as well as the papers themselves, are available now. Write 
for technical data and samples to RIEGEL PAPER CORPORATION, 
342 Madison Avenue, New York 17, N. Y. 


RIEGEL-X 


A group of plain and impregnated 
XK base papers for both fluid and XX 
direct pressure plastic laminates. 


























CALL ON WISHNICK-TUMPEER 


Carbon Black - Clay + Mice + Titanium Dioxide - Yellow Iron Oxide - Red Iron Oxide - Lithopone 
Calcium Stearate + Zine Stearate + Cadmium Red - Cadmium Yellow ~- Chromium Green Oxide 
Wicarb (Precipitated Calcium Corbonate) - Stearite (Hydrogenated Stearic Acid) - Asphalt Specialties 


WISHNICK-TUMPEER, INC. 


MANUFACTURERS AND EXPORTERS 


New York 17, 295 Madison Ave. + Boston 9, 141 Milk St. « Chicago 11, Tribune Tower + Cleveland 14, 616 St 
Cloir Ave., N. E. « Witco Affliates: Pioneer Aspholt Co. « Panhandle Carbon Co. « Foreign Office, London, Eng 


























































cide 
ties 


» St. 
Eng. 








dis huge Kux automatic 
powdered metal and ceramic press 
weighs 13,500 pounds, stands 11 
feet high, and is doing a ‘bang out” 
job of producing everything from 
medical and vitamin pills to airplane 
parts for our Armed Forces. 


Timken Graphitic Steel is helping 
Kux presses do an exceptional war- 
time job. Their cam inserts, cam 
rollers, roller pins, dies, punches, 
and core rods are made of Timken 
Graphitic Steel. The Kux Machine 
Company reports that Graphitic dies 
provide exceptional life, have excel- 
lent hardening properties and easy 
machinability. 


“In nearly two years of service, 
none of the Graphitic press parts 
have required replacement,”’ say 
Kux engineers. 


Would you like to know more about 
this free-machining, long-wearing 
tool and die steel? A request on 
your company letterhead will bring 
you the latest edition of the Gra- 
phitic Steel Booklet. The Timken 
Roller Bearing Company, Canton, 
Ohio. Steel and Tube Division. 


TIMKEN < 





TRADE-MARK REG. U. B, PAT, OFF, 


GRAPHITIC STEELS 
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The other day, an old friend of ours from up imt 
hills back of our town, brought us in a crock of apple- 
butter. Just thinking about it, as it sat on our desk, 
made our mouth water. 

There’s a real art to the making of old-fashioned 
apple-butter that can’t be set down in any recipe. 
Making it takes all day and part of the evening while 
the spicy fragrance of simmering sweet cider rises 
from the gleaming copper kettle to mingle with 
fragrant wood smoke filling the air with as appetizing 
a scent as ever tempted the nostrils of a hungry man. 
It’s an art that has been handed down from mother 
to daughter for generations. 

As he left, the busy sounds of the plant drifted in 
to us at our desk, we got to thinking about that 
“know how” that is passed down from generation to 








now how” 





generation. 

Here in our plant, the machines are new and shiny 
—a far cry from the molding equipment with which 
we started back in 1876... but somehow the whole 
organization here seems to have a familiarity with 
plastic molding that can be accounted for only by all 
those years of “doing.” We see the evidences of it in 
the die-making, the molding and all along the line. 
It’s a familiarity that seems to iron out the wrinkles 
in the toughest jobs . . . that lets us tackle the im- 
possible and come up with an answer nine times out 
of ten. 

Besides “know how” in compression, transfer and 
injection molding—we also are extruders of all the 
new materials in various shapes and tubing sizes. We 
also produce cellulose nitrate in sheets and rod form. 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS, INC. 


Molders of All Types of Plastic Materials by Compression, Transfer Injection and Extrusion Methods 


ESTABLISHED 1876 
MODERN PLASTICS 


° AUBURN, N. Y. 
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under 
a soldier’s 


helmet 


More than a “tin hat”, a soldier’s helmet is his shock 
absorber, his battle turret—in a pinch even his wash tub! 
Into every helmet is fitted a one-piece liner molded of 
laminated plastic. Richard Brothers’ Division of Allied 
Products Corporation was among the first to make the 
two-piece steam-heated molds on which these liners are 
formed. To this and other war assignments in the field of 
plastic molds, Richard Brothers’ Division brings its years 


of experience in producing quality metal working dies. 


ALLIED PRODUCTS CORPORATION 


Richard Brothers’ Division « 1560 East Milwaukee, Detroit, Mich. 





“IT’S AN ALLIED PRODUCTI” ... Richard Brothers’ Division of Allied 
Products Corporation also produces the famous R-B patented standardized 
Interchangeable Punch and Die used in processing laminated plastics. 
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SALES OFFICES IN 34 PRINCIPAL CITIES 
BAND FILE 


1301] 


WASHINGTON AVE., 


IS MANUFACTURED BY 
CONTINENTAL MACHINES, INC. 


SOUTH, MINNEAPOLIS, MINN. 








HUM INTERNAL FLAW 


One molding bugaboo — the trapping of 
gases deep within the material while it sets 
—is almost completely eliminated by 
TRANSFER MOLDING. 


By assuring rapid and complete material 


flow into every interstice of even the most 
complex mold, TRANSFER MOLDING as- 
sures higher and more uniform density of 
the molded article, and eliminates gas 
pockets without wasting time and manpower 
in “breathing” the molds. The finished article 
is, of course, relatively stronger because of 
the greater density and freedom from in- 


ternal flaws. 


This is another of the advantages of 
TRANSFER MOLDING — automatic handling 
thermosetting materials — which is causing 
expanding adoption of the method by 
molders throughout the country. 
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WATSON - STILLMAN 
LABORATORY PRESS 






These sturdy four-rod Hydraulic Laboratory Presses are especially 
useful for testing, and for experimental work to obtain data needed 
in process or production problems. They furnish pressures from 10 
| to 200 tons on comparatively small areas, on die work or on straight- 
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ening and compression tests. The versatility of these presses is in 
dicated by their wide adaptability for die sinking or hobbing; 
extraction of liquids from vegetable seeds, chemical cakes, fats; 
briquetting; hot molding; testing concrete; and compression and 
bending tests on various materials 

Fitted with electric or steam heated platens, these machines can be 
used as hand-operated hot molding presses. Accessories furnished as 
extras include steam plates, electric heating plates, swivel bearing 
plates, cage equipment, plate and cloth equipment, filter pads and 
additional gauges. The Watson-Stillman Co., Roselle, N. J. 


WATSON-STILLMAN 


Engineers and Manvfacturers of Hydraulic 
\A Machinery and Equipment, Forged Steel 
Fittings and Valves 
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KEYED TO THE POSTWAR WORLD 


Our facilities for producing precision plastic 


moldings in quantity are presently concentrated 
on war production, but our thinking and plan- 
ning are keyed to the postwar world. Whether 
your plans require a single plastic part or an 
entire molded product with new merchandising 


features, our resources are at your command. 


—P YR OC 


PLASTICS COMPANY 


WESTFIELD NEW JERSEY 
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How The National Screw & Manufacturing Company | 


has maintained its original plan of making only | 
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one line of fasteners . . . a quality line 


The National Screw and Manu- 
facturing Company line of fasten- 
ing devices—screws, nuts, bolts and 
kindred products—has established 
an enviable reputation in industry, 
has long been known as top- 
drawer fasteners. 

Though there have been many 
changes in industry served by 
“National Screw” in the past 54 
years, “National” has maintained 
its original policy of making only 
one line of fasteners—a front-rank 


quality line. Rigid Inspection of ever) 
product has made this possible. 

Thus, if you are looking for fastening 
devices that “hold tight”—drop us a line. 
We may not be able to supply all your 
needs at present—but we can and will give 
you the full benefit of our years of practical 
experience in making quality fasteners. 
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HEADED AND THREADED 
PROODOUWCTS 





THE NATIONAL SCREW & MFG. CO., CLEVELAND, 0. 
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The bomb rack is attached to the underside of each wing as shown in this sketch 


The Mustang's bomb rack 


by KEN WEST 





sage have taken on some tough assignments in this 
war. None, perhaps, have been tougher than the job 
given the bomb rack on North American's Mustang which went 
into combat service a short time ago and rendered an account 
of perfect performance in North Africa, Pantelleria, Sicily 
and Italy. What these spunky little fighters did to the 
Axis welcoming committee is well known. After taking on 
all comers in the upper ether on their way to a prearranged 
goal, they slithered down to lay two 500-pounders on their 
target before streaking back to headquarters for another 
load. The part of the story that hasn't been told before is 
that the Mustang’s bomb toters, fastened to the aluminum 
structure of the ship on the underside of each wing, are 
molded of canvas-filled phenolic plastics. Their position 
may be seen in the artist’s sketch. The Mustang bomb rack, 
it might well be to explain, is an external detachable device 
that can be put on or taken off the ship at will. It should 
not be confused with the type of rack that is built into our 
larger bombers—within the belly of the ship—and protected 
from air stream by bomb bay doors. 

The plastic rack, which weighs about 7 lIb., is a slender 
little 4-legged device that resembles an alligator with its 
top half removed (Fig. 1). It contains delicate mechanism 
for releasing the bomb, but its principal function is to hold 
the bomb snugly to the wing of the ship until it is ready for 


release. It is also used to hold 1000-lb. tanks of gasoline 
being ferried from one place to another in noncombat duty or 
needed to supply the extra fuel required by the plane when 
flying great distances. 

Metal inserts are used at every attachment point to fasten 
the bomb rack to the wing structure, and there is a metal 
bushing through each leg to reduce the bearing pressure 
at the sway braces. Laminated phenolic strips are molded 
into the legs because this is where the greatest strain occurs, 
should the bomb sway in or out. The plastic body of the 
rack and its inserts not only support the vertical loads pro- 
duced by the bomb but all sidesway which falls directly upon 
the plastic legs. If dead loads were all the bomb rack had to 
support there wouldn't be much to write about, but dead 
loads are not figured in reckoning the structural requirements 
of this plastic part. A 500-lb. bomb becomes a 1000-Ib. load, 
or more, when the ship climbs rapidly at an angle of 50 to 
60 degrees. A gust of air which drops the ship suddenly 
or raises it a thousand feet without warning, may increase 
the vertical load by a factor of seven. In other words, the 
bomb rack and its fastenings must be designed not to take 
a load of 500 Ib. (the weight of the bomb) but for a load 
of 3500 pounds. 

The drag load in a dive may equal the weight of the bomb. 
This load is partially absorbed by the metal fastenings which 
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hold the bomb rack to the frame, but considerable pressure 
is exerted on the slender legs of the rack due to the rotation 
about the lateral axis. Side loads are even more important 
and severe. As the Mustang weaves, dodges and rolls in 
combat, fighting its way through enemy craft to deliver its 
load, the 500-lb. bomb brings side pressure on these slender 
legs equal to 1000 Ib. or more. 

These loads approximate combat conditions, but in en- 
gineering the design they are not enough. Aircraft engineers, 
being meticulous realists, set up design specifications calling 
for an additional 100 percent overload test which adds up to 
7000-lb. vertical load, 3000-Ib. drag load and 2000-lb. side 
load. They recognize that pursuit ships and dive bombers 
starting out on a day's chores are not taking a pleasure drive 
to the beach. They may encounter conditions that cannot 
possibly be foreseen. They may meet superhuman ob- 
stacles which must be overcome. In addition to the enemy 
craft which they must eliminate or avoid, weather conditions 
have to be met. Air gusts cannot be measured or estimated 
in advance of each trip. Sudden storms are bound to be 
encountered from time to time. Whatever happens, the 
ship must not fail. Just to be safe, 100 percent overload 
capacity is built into the design, and the plastic bomb rack 
has withstood these tests. 

Why plastics? 

The answer to this question goes back to 1942 when 
American aircraft were not so plentiful in foreign combat 
as they are today. It was decided to double the efficiency 
of the planes we had and to equip Mustangs with external 
bomb racks which they had never carried before. Aluminum 
was scarce. So was magnesium. At the time, concerns 
casting these materials had about all they could do with 
current war orders. Quick deliveries could not be promised. 
Also, there are 19 hr. of machining time required to finish a 


magnesium casting or equivalent section. This time is wholly 
saved by using the plastic molded part. Weight is important, 
too. The plastic rack weighs 1°/,9 Ib. less than its mag- 
nesium counterpart—a saving of 3°/,9 lb. in weight per ship 
The plastic rack is almost 7 Ib. lighter than it would be in 
aluminum, and it is somewhat cheaper to build. Besides 
these obvious advantages, the plastic rack presents no prob 
lems of corrosion, and its surface is not easily scratched. 
Combat operations frequently take place over the ocean 
where salt air causes many materials to corrode. Magnesium 
will corrode if its surface becomes scratched, but not plastics. 

The molding job was a difficult one. Molding inserts into 
a complicated part of this nature when canvas-filled phenolics 
are used is no easy task. Undercuts, slots and holes in the 
aerodynamic design—each presented a difficult engineering 
problem that had to be overcome in designing the mold 
Laying in strips of laminated canvas to strengthen the legs 
intensified the problems. Furthermore, a 7-lb. casting with 
a variety of wall thicknesses requires careful cure if strength 
is to be maintained throughout the part. 

Macerated canvas-filled phenolic was chosen for the rack 
because of its impact strength and shock-resisting char 
acteristics. However, these properties alone were not con- 
sidered sufficient to resist bending stresses likely to develop 
in the legs of the rack. Consequently, thick strips of lami- 
nated phenolic were used as inserts to strengthen these parts. 
The canvas-filled material will flow in the molding operation 
and, while the laminated phenolic inserts will not flow, there 
is a natural affinity between the materials so that they be- 
come homogenous when enough heat is applied. Greater 
stress strength is achieved in this way than by using metal in- 
serts especially where no threads are encountered. However, 
metal attachment inserts are necessary at other points and 
were molded into the rack in the beginning. Since then it 


1—This view of the inside of the bomb rack housing shows the points at which it is attached to the ship. 2—The 


4 legs shown in this outside view of the rack are capable of supporting a 500-lb. bomb or jettison gasoline tank 
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has been determined that comparable results are obtained 
and the molding cycle shortened somewhat by machining 
them into the molded part. 

When the bomb rack was originally planned it was thought 
that plastics molding might offer the quickest method of 
getting into production—but it didn’t. The mold presented 
difficulties that could not be foreseen. The first parts to 
come from the mold failed. They didn’t have the strength 
which engineers thought necessary to meet all conditions of 
load. They failed, however, at 160 percent of ultimate 
requirements which wasn't bad considering that 200 percent 
was the goal. Their performance was good enough to 
encourage further work, and after some mold design revisions 
were made, production molds were built. Meanwhile, as 
with everything else in aircraft production, speed was para- 
mount. A magnesium rack was designed and built. It was 
the first to go into foreign service. Today there are many 
more plastic racks than there are magnesium, and the army 
is well pleased with the way they perform. 

The Mustang bomb rack was not designed with beauty 
in mind. Because of its peculiar shape the engineers dubbed 
it ‘the stuffed pig.” Every dimension was carefully planned 
to carry a predetermined load without an ounce of surplus 
weight. Stress analysis was made of various materials be- 
fore they were specified. Every line, every hole and slot, 
every insert was placed with the optimum engineering ad- 
vantage in mind. All exposed surfaces are curved to reduce 
drag. Furthermore, the design was planned exclusively for 
plastics and is unlike the design for the magnesium rack 
in several respects. 

Most interesting angle of the development, perhaps, is 
the torture-chamber methods used by the aircraft engineers 
to test every factor of behavior under repeated loadings. 


Probably no more complete stress analysis could be made to 
predetermine any possible failures of the part under 
combat service conditions. With (Please turn to page 170) 


3—In this set-up for testing the bomb rack for bomb loads, 
vertical, side and drag loads were applied to a 500-Ib. 
bomb casing in the rack with screw jacks and hydraulic 
pressure. 4—The load in this set-up for testing ferry 
tank loads, was applied by attaching a vertical hydraulic 
strut to forward and aft hooks. 5—In this test of the 
bomb rack for combat fuel tanks the load was applied 
by means of a special jig. 6—Vertical, side and drag 
loads were applied in this combat test by means 
of a jig and separately arranged hydraulic struts 
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Resin-bonded marine bearings 








ALL “HOTOS, COURTESY JOSEPH T. RYERSON & SONS, INC. 


AX the outset of the war it became evident that available 
supplies of traditional bearing materials—metals, 
rubber and lignum vitae—would not be sufficient to meet 
the needs of America’s vast shipbuilding program. Faced 
with an immediate demand for ships, naval architects and 
marine designers turned to resin-bonded bearings to do the 
job. The term “‘resin-bonded”’ refers to resin-impregnated 
cotton fabric laminated and molded under heat and pressure 
into any desired shape. Now, after a period of initial 
development, these bearings have outgrown the ‘wartime 
expedient” class and have become standard equipment be- 
cause of outstanding performance. 

Because of the satisfactory performance of resin-bonded 
stave-type bearings in early tests and replacement installa- 
tions on various vessels, the old conventional stave pattern 
for stern tubes and other marine applications was retained in 
the greatly stepped-up shipbuilding program. The resin- 
bonded material offers many advantages such as longer life, 
lower coefficient of friction, natural water lubrication (either 
fresh or salt), inertia to chemical actions and absence of 
storage problem. Generally it makes an all-around stronger 
and more satisfactory bearing material. However, the old 
conventional stave design with staves jammed in tightly, 
made no allowance for circumferential swelling. As a result, 
when the material absorbed water after a short period of 
service, a so-called “‘swelling’’ developed which in some 
cases resulted in the bearing seizing the shaft. 

A careful investigation of the whole ‘‘swelling’’ problem 
was conducted by the engineers of one company, who ran 
preliminary tests on resin-bonded blocks of many different 
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A resin-bonded stave bearing 
of the new design being in- 
stalled in the stern tube of an 
ocean-going tug. Tolerances 
in this bearing were held to a 
minimum with allowance for 


only a nominal material swelling 





They found that the erroneously named 


sizes (Fig. 1). 
‘swelling’ in a conventional stave bearing was created by a 


combination of 2 factors. Of minor importance was a natural 
moisture absorption by the resin-bonded material which 
produced a nominal swelling of material, easily predetermined 
and controlled through proper running clearance. The major 
factor was stave distortion or. buckling, an action created by 

their 
These 


combined material swelling pressures which exert 
greatest force at the outside perimeter of the staves. 
combined pressures squeeze the staves at the tips of the outer 
perimeter thus setting up a condition of off-center loading 
which causes buckling and seizure of the shaft. This action, 
illustrated by the exaggerated drawing in Fig. 3, 
place because the anfbunt of swelling is proportional to the 
width, and the width of the stave at the outside perimeter is 
greater than at any point closer to the center on the contact 
surfaces. 

As more and more resin-bonded bearings went to sea and 
the ‘“‘swelling-distortion” problem became more evident, 
numerous unsuccessful attempts were made to overcome the 
trouble. One difficulty lay in the fact that the troublesome 
staves were hidden in the bearing shell. Removal meant 
destruction of the staves and, therefore, destruction of all 
evidence of buckling. For this reason the trouble was con- 
tinually referred to as ‘“‘swelling.’”’ Staves were designed 
with recessed or notched backs, but these merely accentuated 
the buckling and offered poorly backed-up bearing surfaces. 
Water grooves were changed. But all these staves retained 
the same fault in that they did not relieve the problem of 
maximum swelling at the circumference as compared to other 
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points on the stave closer to the center of the bearing. Greater 
running clearances merely fostered unnecessary vibration 
and pounding. Figure 4 shows cross-section end views of 
some of these unsuccessful designs. 

The stave design finally adopted by this company after 
extended tests, differs from the conventional stave in one 
respect—it makes allowance for circumferential swelling which 
is proportional to the width and is greatest, therefore, at the 
outside perimeter of the staves. These staves are so con- 
structed that their abutting surfaces only contact at a point 
above the center of mass of the stave. Any circumferential 
swelling (Fig. 5) merely tends to seat the bearing more per- 
fectly in the shell. Bearings using these staves offer proper 
running clearance commensurate with water lubrication, a 
very nominal material swelling, smooth operation, 100 per- 
cent effective bearing surface adequately backed up and longer 
bearing life with freedom from buckling. 

The old design with staves fitted snugly against each other 
makes no allowance for the material swelling at right angles 
to the laminations. When the bearing is submerged the 
staves naturally absorb moisture and swell in proportion 
to their width of section. Since the greatest stave width is 
at the outer perimeter where it contacts the bearing shell, 
the greatest swelling pressures also occur there. In effect, 
this swelling creates a condition of unbalanced loading which 
causes the stave to buckle. 

Figure 2 shows a cross section of a marine bearing in which 
the old conventional staves are used in the top half and the 
new design in the lower section. As can be seen, the old 
design makes no allowance for the material swelling at right 
angles to the laminations after submersion. As a result the 
staves buckle inward toward the shaft and leave the bearing 
surface unsupported. The new staves have the contacting 
surfaces between the staves relieved. This produces a con- 
dition of unbalanced loading which is the reverse of that 
encountered in the conventional stave design. Consequently 
the staves can only seat themselves more firmly. 


Credits— Material: Ryertex, registered trademark of Joseph T. 
Ryerson & Sons, Inc., for bearings manufactured of material sup- 
plied by Continental-Diamond Fibre Co. 


1—JIn developing the new stave design, swelling tests were 
made on various sizes of resin-bonded blocks submerged 
and measured at regular intervals. 2—This cross section 
of a bearing illustrates (at top) the distortion occurring 
with the old staves and (below) the absence of swelling 
with the new design. 3—An exaggerated drawing of a 
conventional stave showing how pressures on the out- 
side perimeter cause buckling and seizing. 4—Cross 
section end view of unsuccessful staves. 5—Diagram 
showing forces and swelling action of the new stave design 
1 
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1—Appearance of patient’s ear after surgery 






2—This same ear showing vinyl! restoration 


Supplementing surgery with vinyls 


by E. F. LOUGEE* 





This story is presented purely in the interests of scientific 
investigation of ways and means to aid Naval casualties, miti- 
gate disfigurement and restore morale. Readers with laboratory 
experience in similar experimental work or with ideas which 
may be developed in this humanitarian undertaking, are ur- 
gently requested to communicate with Jack Dawn, chief of 
Make-Up Division, M. G. M. Studios, Culver City, Calif. 
The service is entirely voluntary and no compensation is paid. 


TUDIO make-up technique and vinyl plastics are ex- 
ted to relieve a good deal of the temporary mental 
anguish suffered by hospitalized naval patients who find 
themselves disfigured in combat. U.S. Naval surgery is of 
the highest order with many of the nation's finest surgeons 
on its staffs, but when a man’s eyes, ears and mouth are 
burned so badly they no longer function, skin grafting and 
subsequent operations with interim periods of healing require 
a long time and many months may pass before anything like 
normal appearance can be restored. When a man's nose or 
jaw is shot away plastic surgery usually can restore the face, 
but several operations, weeks or months apart, may be re- 
quired during which time the patient prefers to remain in 
seclusion—out of sight of his friends. With an earnest wish 
to mitigate this period of embarrassment, M. G. M.'s 
Make-Up Chief, Jack Dawn, has turned his talents and his 
knowledge of plastics to devising a method of self-restoration. 
Ever since vinyl plastics became available Mr. Dawn has 
used them to make mobile masks. He has used them to 
change facial contours to his liking, to make the old look 
young, to make the young look old and to bring racial char- 
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acteristics into faces where they never existed before. He 
has found that for his work in pictures vinyls possess the 
best properties of any of the plastics and believes they are 
nearly ideal for prosthesis to restore morale. One of the 
essential qualities of any artificial member to be attached to 
the human body is natural appearance. It must cling 
securely to the surface of the skin and be sufficiently mobile 
to function naturally when the adjacent skin moves. When 
applied to the human face, it must be thin enough to flex 
visibly when face muscles move, especially around the eyes 
and mouth. The muscles around the eyes have more delicate 
expression and are more sensitive than are muscles in other 
parts of the face. The plastic must be of the right con- 
sistency to look and “‘act’’ like natural tissue. Since the 
line of attachment must blend, pigmentation is of im- 
portance. 

Being a clear plastic with rubber-like qualities, vinyl 
accepts pigmentation readily but depends upon the skill of 
the artist and sculptor to give it lifelike color and form. 
The pigmentation of human skin varies widely. No two 
people are exactly alike. While there is a basic color for 
white skin areas, pores, arteries and veins alter this basic 
color in other areas, There is natural shading around the 
eyes quite different in pigmentation from the flush on a 
cheek. All these conditions must be reckoned with in pre- 
paring the vinyl materials. Years of experience have given 
Mr. Dawn a knack of blending pigments in plastics so they 
cannot be distinguished from natural skin. His methods are 
a secret except to the Navy, but he has revealed that he 
mixes his colors with the solvent of the material he is using 
and by careful choice of pigments employed can match any 
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3 
3—Smoothing the surface of a 2-piece mold in which the 
pigmented vinyl nose, eyelid and cheek will be formed 


type or color of skin. His manner of plasticizing vinyl 
resins to make them resilient enough to respond to delicate 
flexing of face muscles has taken years to develop. It is 
evident to those who have seen M. G. M. close-ups on the 
screen that he has taken every advantage of the natural 
properties of vinyls and given them unique characteristics 
of his own invention. Mr. Dawn cites as an example Spencer 
Tracy in ‘‘Edison, the man,’’ wherein Tracy, a much younger 
man than Edison, so closely resembled the old gentleman 
through make-up that many people were mislead to believe 


that the close-ups of Edison were taken from old newsreel 


shots. He also points out that in the picture ‘“‘Madame 
Curie,’’ Greer Garson was made into an 80-year old woman 
through the use of plastics alone. 

Now Mr. Dawn has volunteered to teach commissioned 
naval medical officers his methods of modeling and pigment- 
ing plastics for cosmetic surgery, and he devotes every mo- 
ment of his spare time to working with them in a special 
laboratory at the studio. He instructs these officers in the 
fine art of modeling human features, mold making and 
preparation of the plastic material. 

The procedure in restoring a facial injury is to make a 
plaster of Paris mask direct from the patient’s face. This 
mask is taken to the laboratory where missing features are 
rebuilt with modeling clay. Let us assume for sake of ex- 
planation that the missing member is a nose. A new nose 
is modeled in clay directly against the patient’s mask which 
gives it a perfect base. Every detail of irregularity in the 
mask will be reproduced in the base of the modeled member 
so that the replacement, when it is made, will be in close 
contact at every point on the patient’s face. A 2-piece 
plaster of Paris mold is made from the clay model. The 
vinyl preparation, pigmented to match the skin of the patient, 
is worked into the plaster mold, pressed and air dried until 
it “sets.” When removed from the mold this replacement 
member need only to be brushed at the base with alcohol 
and applied to the patient’s face. The alcohol serves as a 
solvent to make the base of the member a trifle soft and 
tacky, and the plastic becomes its own adhesive as the 
alcohol evaporates away. No gums or other adhesives are 
necessary in this method, and it takes a lot of pulling to 
make it let go. Face powder (Please turn to page 168) 


8 9 

These photographs show the initial results of the process. 
4—The patient after surgery has done what it can. 5— 
Here a vinyl mask hides many of the scars and permits 
normal function of eyes, nose and mouth. 6 and 7—The 
left side of the face without and with the mask. 8 and 
9—Here the right side is shown without and with mask 
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Army matchbox 


At military training centers in this country and at posts 
behind the lines, an extra folder of paper matches always 
can be obtained at the canteen. But when troops go into 
action against the enemy, there is no returning for another 
packet. For such emergencies the Army has adopted these 
individual olive-drab plastic match boxes. A cord gasket 
in the cap makes the case waterproof while the piece of 
sparking pyrophoric metal in the bottom emits a good spark 
when struck with a piece of steel—enabling the soldier to 
start a fire after all 20 wooden matches have been used. 

These boxes are molded of cellulose acetate butyrate, 2 
cases and 2 caps to a shot. One of the principal problems 
in producing the mold, the hobbing of the very deep cavities, 
was solved by putting a point on the hobb and boring holes 
in the block into which the hobb was pressed at different 
depths. Holding the pyrophoric metal pieces in the mold 
while the machine was closing also presented difficulties since 
a horizontal press was employed. The solution to this prob- 
lem lay in making the bottom of the cavity movable by attach- 
ing it to a rod which moves with the ejector plate. Metal 
pieces are placed in the mold by hand and are held in that 
position by a small amount of adhesive cement. Made with 
heavy raised ribs so that a person wearing winter mittens 
can remove the cap, these boxes are produced at the rate of 
approximately 150 per hour. 


Credits—Material: Tenite II. Molded by F. J. Kirk Molding 
Co. for U. S. Army 


Tradition has placed the Army Engineer Corps always 
ahead of our advancing troops, building bridges, laying 
roads, assuring the swift and easy advance of our fighting 
men. But there are occasions when our troops are thrust 
far ahead of the building crews, when only months of labor 
could bridge the numberless swollen streams and fill the 
endless miles of treacherous swamp. To protect our jungle 
fighters under these circumstances when a single misstep 
might plunge them into water over their heads, the Army 
provides ‘‘water wings’’ made from cotton and vinyl acetal. 

These flotation bladders as they are termed officially, con- 
sist of 2 separate envelopes about the size of a squared foot- 
ball bladder. In making the individual bags, 2 oblongs of 
cotton fabric combined with vinyl acetal are placed together 
fabric side out. These envelopes then are heat-sealed around 
all 4 sides except for a small opening left for the insertion of a 
short piece of rubber tubing which serves as the inflation 
valve. The twin bags when not in use are customarily 
carried folded in the soldier’s pack. Inflated for use as 
water wings the envelopes are tucked under the trooper’s 
arm pits beneath his blouse. 


Credits—Material: Saflex. Fabricated for the U. S. Army 
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sts Fire-fighters and a fire-conscious public justly demand 
Lys adequate fire protection—and this means dependable equip- 
ito ment. Since 1917 molded phenolics have played their part 
rer in auxiliary fire alarm sets in rendering just such service. 
ese On the strength of early routine tests and because of con- 
cet tinued excellent service performance under actual fire condi- 
of tions, permanent use of plastics in this industry is guaranteed. 
rk The three molded plastic parts shown in the accompanying 
to illustration are the insulating holder, base plate and move- 
ment mounting base. The black phenolic holder which se- 

2 cures a metal-encased mercury contact tube, is compression 

ns molded in a 2-cavity die. The holder has a stainless steel 
es, shaft insert to which the outer operating handle is secured 
les at assembly. The red phenolic base plate on which the 
nt plastic holder is mounted, has 4 brass inserts serving as wiring 
ld terminals and one stainless steel insert securing the other end 
ce of the restoring spring. As in the case of the holder, it is 
b- compression molded at a temperature of 310° F. under 50 
h- tons’ pressure for 2'/; minutes. The raised key-way is made 
al by means of a depression in the mold. The black phenolic 
at movement mounting base has 12 molded-in inserts. Three 
th are stainless steel studs while the remaining 9 are brass. 
ns The molding time is 3 min. under 50 tons’ pressure at a 
of temperature of 318° F. This piece serves the purpose of 


mechanically securing and insulating the movement mechanism. 


Credits—Material: Bakelite. Molded by W. M. Gulliksen 


ng 
Manufacturing Co. for the Gamewell Co. 
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Powdered soam dispenser 


Women are leaving the home for war jobs. Men are trans- 
ferring from ‘‘white collar” to factory positions. Every- 
where people are digging into the grease and dirt that must 
accompany any mechanical employment. Asa result, soap 
and soap dispensers stand high on the list of musts. 

Except for a few fastening screws and bolts this powdered 
soap dispenser is made entirely of cellulose acetate. Its 
transparent cover allows easy inspection of the contents and 
prevents dust and foreign articles from dropping into the 
unit. An ivory grill which rests immediately beneath the 
cover is molded with cross bars to prevent theft of the soap 
and tampering. An ingenious arrangement of transparent 
filters which can be seen in the center of the accompanying 
photograph is operated by a finger lever to dispense a pre- 
determined amount of soap—a protection against waste. 

The body of the dispenser is molded in a one-cavity die 
while a second die produces the transparent cover and all 
the parts that make up the dispenser unit. The ivory 
mounting bracket, top ring and lever knob which are the 
only remaining plastic parts, are molded in a third die. 


oe yw 


4 “= Vw OO CO - = 


a a oe, 


we 


Credits—Material: Lumarith. Molded by Gits Molding Corp. 
, for the West Disinfecting Co. 
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Industrial applications of phenolic resins 





peer quitting whistle had long before ceased echoing up 
and down the building. One by one the few remaining 
engineers reached a stopping place, arranged their work and 
slowly rolled the protecting black cloth cover over their 
drawing boards. But in the office of production planning 
at the Curtiss-Wright Corp.’s Buffalo plant, lights still 
burned brightly, for Planning Superintendent Del Anderson 
was seeking a solution to a baffling problem. 

Materials were hard to get—materials desperately needed 
for additional tooling in the enormous plant. The Army was 
calling for more and more giant cargo-carrying Commandos. 
Production schedules were being stepped up to meet this 
demand. Would the supply situation improve or become 
increasingly difficult? What about materials for the im- 
mediate future? What about long-range planning? Such 
was the problem confronting Del Anderson—a problem 
which had to be solved if production was to reach the point 
demanded by the Army. 

If only there were more steel! Steel was the problem all 
right. It was used for so many things. After all, wasn’t 
this the age of steel? And if this was the Age of Steel, what 
next? Would it be called the Age of Alloys? Or might it 
Plastics were being used for so many things 


be Plastics? 
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and in so many ways—new ones every day. Yes, that would 
be it. The Age of Plastics! 

The ‘‘Age of Plastics’’ idea intrigued Del Anderson. Per 
haps here was an answer to at least a part of his problem 
Perhaps it would be possible to replace some of the hard 
to-get materials used in the tooling with a suitable plastic 
Next day the idea seemed even better than it did the night 
before, and the decision was reached to establish a Plastic 
Tooling Division. 

To say, ‘We will establish a Plastic Tooling Division”’ is 
one thing, but to find the man to take charge of such an 
undertaking is definitely another. If the project was to be 
developed along such lines as had been planned, a man was 
needed with a broad experience in the plastic field, with 
practical ability and vision. As a result of persistent and 
intensive inquiry, Harold ‘“‘Doc’’ Clark came to supervise 
development work which has centered about the industrial 
applications of phenolic resins as an aid to manufacturing. 

Since the field of resins is so new, it was felt that an in 
tensive study of the mechanical properties and physical char 
acteristics of all available materials would be essential to a 
sound beginning. Ten intensive months of research and 
test with the cooperation of the Production and Tooling 


1—Two 


plastic test beams measuring 


cast thermosetting 


§ ft. long, one of which was 
Sub- 
jected to static test, the rein- 


reinforced with tubing. 


forced beam withstood more 
than twice the load carried by 
the plain phenolic beam before 
2—The character of 
the fractures in these two 
beams indicate the effect of 


fracture. 


the reinforcing tubing in 


distributing the static load 
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Department has provided the background for the many origi- 
nal and outstanding applications developed and in use at 
this airplane factory. During this period, every known 
type of phenolic thermosetting resin applicable to industrial 
use was tested and charted. These tests included testing 
for shear, tensile strength and compressibility. The ma- 
terials having the best all around qualifications were selected, 
and the actual tests for application were begun. 

Those connected with the experiments reasoned that if 
concrete could be strengthened by imbedding steel reinforcing 
bars, why not a test beam similarly reinforced, cast of thermo- 
setting plastic? In keeping with the trend toward light- 
weight construction, 6 metal tubes were used rather than 
solid bars. Two test beams were cast in the same mold— 
one with reinforcing tubes and one without. Since varying 
rates of expansion can create major problems, the beams were 
subjected to a series of tests to learn if the reinforced beam 
would be affected by sudden temperature variations. Both 
beams were placed in a refrigerator maintained at 50° F. 
for 10 hr., removed to a steam vat where they were left long 
enough to assume a uniform cross-sectional temperature, 
then plunged into a tank of cold water. Placed imme- 
diately in a static test machine, they were loaded to de- 
struction. The reinforced beam required more than twice 
the load for fracture than did the plain beam (Figs. 1 and 2). 
From this and subsequent tests, knowledge was gained of 
the method for handling the combination of plastic and 
metal which has proved so valuable in recent developments. 

Armed with an accurate knowledge of the available ma- 
terials and a limited handling technique acquired during the 
tests, the Production Planning Department surveyed the 
situation to learn where this material first could be used as a 
proving ground. More than 18 years ago, the Curtiss Aero- 
plane Co. experimented with the use of draw dies in pro- 
ducing airplane parts. Through the intervening years they 
have improved this production method until its use has been 
a vital factor in supplying the armed forces with training, 
fighter and cargo airplanes—in volume. Reviewing the 
situation it was apparent that there still were some un- 
desirable features in both the punches made of metal and 
also those made of wood. 

When using a metal punch on a deep draw, the aluminum 
sheet has a tendency to adhere to the punch with consequent 
uneven stretching of the metal over the form. Wrinkling 
and rupturing of the part frequently results, this condition 
can be overcome by using progressive draws, but deep form- 
ing in a single draw is not too successful. Draw die punches 
made of wood are superior in many ways to those made of 
metal. The lubricated wooden working face provides a 
slippery surface over which the metal stretches more evenly 
and with less wrinkles. The punches’ greatest weakness is 
that they are unstable in changing atmospheric conditions. 
After it has been unused for any length of time it often has 
been necessary to have the punch reworked to reestablish its 
accurate size and contour. One characteristic of both 
metal and wooden punches when making deep draws is the 
“orange peel’ effect which they produce. 

These draw dies looked like a practical place to begin and, 
accordingly, a test punch for one of the cowl skins was make. 
The results were so outstanding that draw dies with plastic 
punches now are a familiar sight in the hydraulic press de- 
partment, and each passing week sees metal and wood being 
superseded by these thermosetting resins. The mirror-like 
plastic surface has an additional slippery quality which is 
not present even in the lubricated wooden punches and 





3— A wing tip punch of cast phenolic viewed from the 
end to show the 8-in. deep draw which these parts require. 
The wood blocking to which the plastic is bonded elevates 
the punch to the correct working height. 4—This plastic 
wing tip draw die mounted in the hydraulic press sur- 
rounded by the clamping frame, is ready for operation. 


During the forming process the clamping frame depresses 
while still holding the metal taut, stretching the metal 


over the phenolic punch so as to form a smooth, even part 


makes possible the deep drawing of difficult parts like wing 
tips (Fig. 3 and 4) in a single stroke of the hydraulic press. 
Early tests brought to light an interesting fact. Punches 
made from certain resins contained ingredients which caused 
microscopic deterioration of the aluminum alloy sheet which 
had been formed over it. For this reason new applications 
with new materials always are studied to make sure that no 
such deterioration can result. 

Typical of the difficult work being formed by these plastic 
punches is a part of the air scoop in the cooling cowl of the 
P-40 Warhawk. In addition to a deep draw, difficult in 
itself, this scoop combines a concave section to provide 
clearance for other equipment in the tightly packed cooling 
cowl (Fig. 5). Previously produced with the aid of rubber 
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5—This view of an unmounted punch of cast 
thermosetting resin shows the concave area. 
The concave section is formed by contact 
with a mating die at the end of the hydraulic 
stroke. 6—The underside of the plastic 
working face of a punch for producing cowl 
skins illustrates the manner and extent of 
coring to reduce the volume of resin required 
in making the cast. 1—The surface of the 
die can be altered to compensate for spring- 
back through use of wood-working tools 
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these parts could be held only to rough dimensions and re 
quired laborious hand work to bring them to their final form 
Ruptured parts were frequent, and only by concerted effort 
was it possible to keep these scoops flowing to the production 
lines. The plastic punch has changed all that. In a matter 
of 2 shifts, it now is possible to produce a volume of scoops 
which would have required more than a week by methods 
previously in use. 

In addition to the superior quality of the work produced 
with the plastic punches, ‘‘orange peel’’ effect is not present 
when making parts requiring a deep draw. Also, the stable 
nature of the punches saves many hours of rework which 
were necessary to keep wooden punches in accurate form 
With the first small test phenolic punch, working experience 
began accumulating which has made possible a steady in- 
crease in punch size. Now they are being used in the pro- 
duction of large cowl skins for the cargo-carrying Commandos. 
Only the working faces are made of the thermosetting resin, 
cored to conserve material (Fig. 6). The use of broken and 
sized scrap phenolic for “‘loading’’ these large castings has 
proven wholly satisfactory. Punches which are not 
needed are reclaimed 100 percent by this method, reducing 
the amount of new resin required. The curing process blends 
the entire cast into one homogeneous mass and while the 
working face has the appearance of a patchwork quilt, it is 
comparable in strength to a cast of virgin material. The 
backing of these working faces still is constructed of wood, 
the first layer being bonded to the face with a coating of 
phenolic. After curing, this bond is so strong that the back 
ing has become an inseparable part of the phenolic face 
The additional blocking to obtain the correct working height 
of the punch then is screw-mounted to this first layer. 

Questions frequently are asked concerning breakage. 
Before the ‘‘know how” had been developed to its present 
point, one of the early punches cracked. Salvaging 80 
percent of the thermosetting working face, this punch was 
reworked and put back in service. Photographed after the 
completion of an 800 run (Fig. 8), the repaired punch showed 
no sign of wear or weakness. Small surface cracks or mutila 
tions can be repaired easily, thus restoring the working face 
of the punch to its original condition. Much of the progress 
in this plastic punch development has been due to the coopera- 
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tion of a large material manufacturer whose laboratories and 
chemists produced new resins to meet specific conditions and 
new accelerators to reduce the curing time. 

Considering themselves ‘over the hump” on draw die 
applications, the Production Planning Department next 
tackled an unusual problem concerning a new application 
of the stretch press. One of the fuselage parts for the 
Commando, called a ‘‘transition skin,’’ was being produced 
on power hammers and when made in this manner required 
4hours per skin. The contours were gentle but complicated 
by a reverse curvature and the fact that the part was made 
of “ST”’ Alclad stock which is in full-hard condition. These 
factors ruled out its production on the stretch press by 
stretching alone. The idea of using male and female dies 
was conceived and given a test. Looking like an enormous 
lettuce sandwich, the aluminum sheet is stretched between 
these 2 forms which are clamped tightly together (Figs. 9 
and 10). The stretch of the material plus the pressure does 
the trick. Even with this experimental setup—admittedly 
crude—a perfectly formed part every 15 min. is sufficient 
evidence to convince the most skeptical. The pictures of 
this operation are not presented as a finished production 
method but rather as an experimental test—the results of 
which surprised everyone. Since this is the first time such a 
die has been made, it also will undergo substantial changes 
to conserve material. Proper devices for handling the 
upper die now are being worked out and adapted to produc- 
tion. Estimates indicate that a production cycle of approxi- 
mately 3 min. will be possible when the work is completed. 
Thermosetting resin, loaded with reclaimed phenolic, has 
given the stretch press another production application. 

The ease with which the punches may be cast is an im- 
portant factor of this phenolic material. Wooden punches 
now giving accurate results may easily be reproduced in cast 
phenolic—a stable material which assures that even after 
prolonged storage the first part off the press will be accurate. 
In making these phenolic. reproductions of wood dies an 
interesting fact has been discovered. The slippery plastic 
surface reduces the friction of the draw so that while a wooden 
punch may produce accurate parts, an exact reproduction 
in thermosetting resin probably will require slight alterations 
to offset the changed springback. 

In addition to their use in actual forming production, 


8—Because the technique of coring had 
not been perfected, this draw die fractured. 
Here it has been returned to service after 
repairs. 9—With the top phenolic die in 
a raised position, the mild curvature of 
the sheet can be seen. The mottled effect 
in the plastic is caused by broken pieces 
of reclaimed phenolic used to load the 
casting. 10—Side view of the experimental! 
set-up of the first application of plastic 
male and female dies to the stretch press 
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there is still another adaptation of the phenolic resins where 
they serve as an adjunct to production. Plating shields of 
this material are speeding the output of chromium-plated 
parts in the Electroplating Department. More efficient and 
economical, more easily assembled and removed, these light- 
weight durable plastic shields have effectively reduced the 
former costly and not too secure method of tape and lacquer 
stop-off. A time reduction of 76 percent over the former 
method of preparing the work for plating is the actual saving 
In several cases actual plating time and electrical current 
consumption have been reduced and plating now can be 
controlled to within .001 in. of specified thickness. 

The most extensive present use of these shields is on land 
ing gear struts. Two types of shields have been made—one 
for shielding the outside of the barrel while plating the 
inside (Fig. 11) and the other for shielding the inside of the 
piston while plating the outside. The latter shield combines 
a phenolic cap into which has been cast a threaded steel ring 
(Fig. 12). This ring protects the external threads of the 
piston and serves as an effective stop-off during the plating 
operation. Production plating of identical parts involving 
masking will quickly write off the first cost of these shields 
Cracked or broken shields may be repaired. When of no 
further use, the plastic may be reclaimed. 

Not so spectacular but equally effective are the small 
plastic plating shields which combine the electrodes with 
the plastic receiving form (Fig. 13). By this arrangement 
the small part to be plated is placed over the electrode and 
in the plastic receiver. This method effectively stops 
the internal plating while assuring 100 percent external cover- 
age. Since these shields have to withstand chromic acid, 
many resins were tested to secure the best available product 
for this application. Although the resins finally selected 
were altered slightly by com- (Please turn to page 166) 


11—A strut inserted in half of the thermosetting plastic 
plating shell which protects the outside of the strut while 
the interior of the barrel is receiving the chrome plating. 
12—A phenolic plating cap with cast-in metal ring which 
prevents the internal plating of the strut piston and pro- 
tects the external threads during plating. 13—Multiple 
plating shield in which the electrodes are embedded in 
the plastic and connected to supporting hooks. 14—This 
experimental trunion plate which weighs about 1000 
lb., is the largest industrial phenolic casting in the world 
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This utility cover for 
a new Flying Fortress 
life raft is coated with 
a synthetic resin com- 
position. It is yellow 
on one side for rescue 
identification and dark 
blue on the other for 


camouflage purposes 
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Replacements for rubber coated fabrics 


by A. F. SCHILDHAUER* 





was confronted with the problem of reducing natural 
crude rubber consumption by at least 10 percent in order to 
build up the country’s stock pile. This seemed to be a diffi- 
cult problem at the time, but nothing in comparison to the one 
that developed a few days after war was declared when all 
crude rubber and mixed compounds were frozen. There was 
a general feeling that coated fabrics could be made with other 
materials although at the time no one knew just exactly how 
they were going to proceed with the work and what mate- 
rials were to be used. 


hp prior to the war, the rubber-coated fabrics industry 


Reclaim and synthetic rubber 


The first material that came to mind was reclaimed rubber 
which had been used in years past. A lot was known about 
its quality and processing, but no one had considered it by 
itself in formulating coating compositions. However, the 
first step was to have a little rubber allowed for use with the 
reclaim. Fabrics were soon being coated with compositions 
containing 4 to 5 parts of crude rubber instead of 25 to 40, 
and 40 to 50 parts of reclaim where none or up to 25 parts 
had been used before. This didn’t lastlong. Soon no rubber 
at all could be allotted for most coated fabrics. Work then 
was done with all reclaim compounds. The coatings pro- 
duced were only fair in quality, but under the circumstances, 
seemed to be pretty fine because it was the only material 
available with which there had been large-scale experience. 

It was but natural that the industry look forward toward 
synthetic elastomers that had been on the market for some 
time. With about 10 years’ experience in coating fabrics 
with Neoprene, one of the elastomers, many excellent con- 
structions had been developed. In the emergency, therefore, 
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it was used for all types of coatings, but it soon was allocated 
for only those items for which it was particularly adapted. 
It still is being used in these cases 

Some elastomers did not adapt themselves too well to the 
coated fabrics industry. The chief difficulty was that they 
had objectionable odors for such purposes as wearing apparel, 
food, water containers and other items with which people 
came in close contact. They processed fairly well but there 
were other factors which made them difficult touse. One of 
these was encountered in the fabricating of finished products 
where the cementing of the various seams presented a very 
serious problem. 

Perbunan was coming along. It had been in manufacture 
for about a year and the industry had had several months’ 
experience with it. Theoretically it was said to process 
about the same as Neoprene, but from practical experience 
this was not found to be so. The material was difficult to 
calender—being very dry. At first it could not be adhered 
to anything, particularly fabric, but after a little persistence 
it was found that by properly compounding, some coated 
fabrics could be produced from it that were fairly good. Later 
it was discovered that by mixing a small amount of rubber 
reclaim with Perbunan, it was possible to make satisfactory 
coated fabrics for such purposes as upholstery which at that 
time still was being used in fairly large quantities particularly 
by the Navy Department. It wasn’t long before no more 
Perbunan and no more rubber reclaim were allocated for 
products of this type. Hycar was in the same category as 
Perbunan. It was being produced in fair quantities but 
was just as difficult to process. However, a small amount 
of coated fabric was produced with it, and at the present 
time it is being released for only those selected purposes 
where it is especially suitable because of its specific resistance 
characteristics. (Please turn to next page) 
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Synthetic resins 


The real volume of coated fabrics, particularly the Quarter- 
master Corps requirements for raincoats, could not be made 
from crude rubber, reclaim rubber or the synthetic elasto- 
mers mentioned, and other materials had to be developed. 
A little work had been done prior to the war on polyvinyl 
chloride and its copolymers. They seemed to be plentiful, 
and efforts were made to determine what could be done with 
them. A good many difficulties were encountered in process- 
ing these materials. They were tough and required particu- 
larly high temperatures in milling and calendering—much 
higher than the machines were built to withstand. Rubber 
processed at around 200° F., whereas vinyl chloride copoly- 
mers required 220 to 275 or even 300° F. A lot of machines 
were damaged and put out of commission for a time due to 
warping of calendering rolls and burning out of bearings. 
Although the vinyl chloride resins have been handled success- 
fully since the experience of those early days as a result of 
intensive development work, nevertheless, a material was 
being sought that would process like rubber. This was 
finally found in polyvinyl butyral. 

Polyvinyl butyral when compounded like rubber seemed 
to be the perfect answer to the rubber manufacturers’ prob- 
lem, but technically it had certain disadvantages in that it 
was too thermoplastic for practical use. Further research 
finally resulted in finding means of overcoming that thermo- 
plasticity. This was accomplished by curing or cross-linking. 
This now is probably the outstanding resin for use on rubber- 
making machinery because it makes use of mills, calenders 
and curing equipment. It allows the personnel in the fac- 
tory to use their experience in the handling of rubber in the 
handling of this new coating composition. 

After a time, like all other materials that were used as a 
substitute for rubber, polyvinyl butyral became hard to 
obtain except for the most necessary military purposes. 
Technical groups started probing deeper into the resin field 
for suitable materials that could be adapted for coating com- 
positions. Experiments were carried out with a good many 
materials such as ethy! cellulose, cellulose acetate and cellu- 


lose acetate butyrate. Many problems were encountered 
The materials were either too tough or too hard to process 
on rubber-making machinery. If the processing was not 
a problem, the finished product was either stiff or lacked some 
other important property. If plasticized sufficiently to give 
pliable films, they were too tacky to process and the films 
did not have much strength. These types of materials 
probably could be used but would adapt themselves better to 
processing means other than calendering. 


Films produced by spreading 


Whereas the discussion up to this time has dealt mainly 
with the calendering procedure for forming films, the rubber 
coated fabrics industry always has done a good deal of coat 
ing by the spread method using dough formed by mixing con 
pound with solvent. Neoprene, Perbunan, Hycar and some 
of the others processed very well by this method. Products 
were made from these materials for special purposes wherever 
they were allowed to be used and where the films required 
were too thin to be applied by the calendering procedure 
Polyvinyl butyral also was tried on spreaders and found to 
be fairly good in its processing characteristics. However 
since it was getting scarce, the consensus of opinion was that a 
search should be made for a coating composition that could 
be applied by the spreading procedure but which need not 
necessarily be suitable for calendering. Work on this prob- 
lem ‘resulted in the selection of an alkyd resin modified 
with polyvinyl butyral or other resins to toughen it up 
This composition was found to process very well and pro 
duced a good coated fabric. It has been used in considerable 
quantities for Chemical Warfare purposes. 


Butyl and Buna S synthetic rubbers 


Although development work has been going on with it for 
about a year, Butyl rubber has just recently come into small 
scale production. To date, with the amount made available 
for experimental purposes, it appears to have all of the 
characteristics that the rubber-coated fabrics industry has 


2—Clothing worn by this decontamination crew is made from fabrics coated with special gas-impermeable composition. 
3—Special synthetic rubber-coated fabric coverings are employed by the Signal Corps to protect radio apparatus 
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been looking for. Its processing characteristics are excel- 
lent—very much the same as natural rubber. Films produced 
from it age well, are unusually impervious to the passage of 
gas, are pliable, have good cold-crack resistance and, like 
all other vulcanized or thermoset coatings, offer no problem 
when subjected to the higher temperatures. Its production 
is just starting and is expected to increase at a rapid rate by 
the end of the year. Butyl rubber also offers an excellent 
solution to problems in connection with spread-type coatings. 
It is readily soluble in gasoline, an easily procurable solvent; 
it makes smooth cements; and it presents no problems other 
than those met in making similar rubber-coated materials. 

Buna S now is being produced in modest quantities al- 
though it has been available for experimental work for a 
considerable length of time. No oneis quite ready to say 
that Buna § at present will be a satisfactory raw material 
for coated fabrics. It probably will be adopted and have 
some outlets. However, if there is a sufficient amount of 
Butyl rubber, polyvinyl butyral, polyvinyl chloride and its 
copolymers, and possibly some alkyd resins, it will not be 
necessary to use Buna S which is more suited for tires and 
mechanical goods. 


Problems with new synthetic materials 


The materials mentioned thus far are those with which 
experience has been gained during the past year and a half. 
There have been many problems in connection with their 
use—for instance, the development of special compounding 
techniques to get specific properties. At times it has been 
very difficult to obtain properties with some of the resins 
that it was possible to get with rubber or synthetic rubbers. 
These properties include fire resistance, adhesion of the 
coating to the fabric, resistance to mildew of the coating 
(some of them will support growths of microorganisms), 
and water repellency of double-texture fabrics which is 
affected by some of the solvent systems for the resins. 

Up to the present time most of the work for the war effort 
has been in producing coatings with a plain dusted finish. 
More recently, experimental work has been done in achieving 


special effects along the lines of those produced in the past on 
rubber. An example is the application of so-called lacquer- 
type finishes which are applied to surfaces to obtain greater 
scratch resistance or dullness of luster. Another problem 
has been the fabrication of a coated material into a finished 
article. Many excellent pieces of material have been pro- 
duced which were found difficult to make into finished articles 
because the seams could not be cemented or the seams were 
so weak that in usage they would break apart. This condi- 
tion necessitated a special study of cements, adhesives and 
methods of fabricating. With rubber there was no problem 
since rubber cement was satisfactory. With Neoprene, a 
Neoprene cement seemed to work very well. But with 
polyvinyl butyral and polyvinyl chloride coatings a satis- 
factory seam could not be made with the use of the respective 
resin composition in solvent, particularly if the polyvinyl 
butyral coated material was cured. The solution to this 
problem was the fabrication of polyvinyl butyral products 
from uncured material. In this way the seam areas could be 
solvent activated and caused to adhere to each other. After- 
ward the entire article was cured in an oven. As a result 
the seams were almost as strong as the adhesion of the coating 
to the fabric. In handling polyvinyl chloride or copolymer 
type coatings, it was found that a Hycar cement worked 
unusually well. Up to the present time, when fabricating 
articles from this type coating, this has been the preferred 
adhesive in making seams. However, a few sample seams 
could be sealed with heat and pressure alone. Just recently 
there has been a ruling that because Hycar is so essential for 
aircraft work some other means of cementing polyvinyl 
chloride surfaces will have to be worked out. Along this line 
some progress has been made in adapting polyvinyl chloride- 
acetate adhesives, but a good many problems were encoun- 
tered requiring the modification of the coated fabric itself. 
These include changes in the type of fillers that were used 
in the compound and the type of finishes that was applied to 
the surface. 

The constructions of fabrics coated with any of the afore- 
mentioned materials were very (Please turn to page 164) 


4—Self-sealing character of this airplane fuel tank is due in part to its lining of gasoline-resistant chloroprene 


sheet stock without fabric insert. 5—Fabric for this 


portable dark room tent is coated with synthetic rubber 
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~ PLASTICS): 


Tool kits of Army Air Force mechanics no longer are com 
plete without transparent Nitron hammers manufactured by 
Norwalk Upholstery Co., Yardley Industries and Plastex Trim C 
These hammers, used in shaping thin metal skins of aircrait 
were adopted by the General Procurement Branch at Wright 
Field after extensive tests showed they would stand temperatures 
from 60 to 140° F., would not mar metal surfaces and would 
withstand long, hard use without chipping or breaking. Also 
manufactured by R and R Plastics, Inc., for use in war plants 
the hammer has a head which is machined from a Nitron rod aol an 
then fastened with a pin of the same plastic to a handle aad ee 
made of hickory. 


Taking the place of the familiar metal sink drains are these 
snow white Lumarith plumbing fixtures which do not rust 
or corrode, and require no “surfacing” to protect their finish 
The plastic drain assembly is made up in 3 sections. The drain 
surface lip and the long threaded section that fits in the drain JJ 
s ’ ; of Plast 
pipe are in one piece. Completing the assembly is a rubber 
washer which is held in place by a Lumarith washer shaped t 
fit any standard wrench. The drain is molded by Plastics, Inc 


eliminat 


alumin 
the stee 
and are 


Too often safety glasses are cast aside because of the weight 

they throw on the nose or because of their lack of adjustment 
to individual features. The self-adjusting and self-locking leather 
nose piece, which is interlaced through parallel slots molded 
into the rims of these goggles, overcomes one of these difficulties 
The other drawback is eliminated through the adoption of light 
weight acetate as the material for the frames. So that the thread- 
ing of the rims might be included in the one-piece operation 
Consolidated Molded Products Corp., ejects the rims from the 
mold while still warm. The goggles are manufactured by Harry 


Buegeleisen, Inc. 
tie strin 


Requirements for aerial safety equipment are severe. Parts cown-in 


must not corrode, and they must not be affected by long 
storage, atmospheric conditions or extremes of temperature. The 
Russell Manufacturing Co. has developed an ingenious method 
of “tipping” aero safety belts with Durez resins thereby saving a 
considerable amount of vital metal while meeting the above 
specifications. Belt ends are cut to desired shape, impregnated 
with resin, molded in a hot press and then trimmed of flash 


Standard equipment for the Seabees are these sharp-edged 
knives with handle butts molded of Resinox. When the 
Navy adopted plastic handle butts it laid down 2 requirements— 





in REVIEW: 


impact strength and ability of the parts to take polish after abra- 
sive operation. The butts are molded for Camillus Cutlery Co. 
by the Oris Manufacturing Co. in 6-cavity molds at a line pressure 
of 2000 p.s.i. The mold which is semi-automatic was designed 
so that 3 more cavities can be added when necessary. 


Up and down our coastline mammoth barrage ballons stand 

guard over plants turning out the implements of war. Con- 
tributing to the successful operation of these lighter-than-air 
craft are this observation window, large thimble, 3-piece valve 
and anchor stop, all fabricated of Catalin cast resin by Plastic 
Turning Co. 


™ Emphasis is again being placed on the necessity for steady 

and increased war production. As one step toward the 
elimination of delay on the airplane assembly line due to faulty 
tools, the Lurite Corp. is fabricating the handles of these hammers 
of Plastacele for Wright Aeronautical Corp. Replacing 1-lb. 
aluminum handles, these plastic handles are fabricated around 
the steel shaft in such a manner that the two will not slip apart, 
and are ribbed for better gripping. As can be seen in the photo, 
the lead head was battered out of shape long before the handle 
began to show signs of wear 


is a threatened spread of dermatitis among industrial workers 
e to a scarcity of rubber work aprons. To fight this menace, 
an employee of the Otto Aviation Corp., developed a plastic 
apron which has all the desirable qualities of a rubber covering 
but only one-seventh of its weight. The new apron is made of 
cotton lawn cloth coated with Resistite, a polyvinyl butyral resin, 
and then calendered. After the apron is cut to pattern and bound, 
tie strings are fastened with metal grommets reinforced with 
sewn-in inserts. Complete with double bib and turned-up cuff, 
the apron is manufactured by Nu-Lite Manufacturing Co. 


One of the little suspected dangers of the rubber shortage 


Mystery of mysteries—both halves of this fairlead grommet 

(left), injection molded of Tenite II, are exactly alike yet so 
designed that male and female members lock securely together 
in assembly. These little grommets are used in aircraft to protect 
wires, cables and pipes from chafing as they pass through parti- 
tions. Knobs (right) are molded of Tenite II in different shapes, 
so that pilots can distinguish the various controls by “feel’’ as 
well as by sight. Both items are molded by Modern Plastics Co. 
for Douglas Aircraft Corp. 











ENTAL supply houses always have been more than 

sources of raw material. It has been the practice of 
these companies to implement their services to dentists by 
advancing techniques and by offering special devices for use 
in applying these new methods. A case in point is the system 
of partial denture construction worked out by the J. M. Ney 
Company and the new plastics surveyor employed in the 
execution of this method. 

Study of removable bridges that failed to function properly 
brought to light the fact that frequently the difficulty was 
due to improper clasp design. Clasps have a three-fold 
purpose—to provide retention, bracing and support. So that 
the clasps can function to the best advantage this dental 
supplier devised a method of first surveying a model to locate 
accurately the positions of undercuts on all abutment teeth 
and involved soft tissue, and to determine the most favorable 
path of insertion. 

A model of the patient’s mouth is cast showing remaining 
teeth and the gaps to be filled. This model is placed on the 
table of the dental surveyor which has a tilt top to permit 
surveying at the proposed denture’s best possible angle of 
insertion. The table then is rotated so as to bring the teeth 
on the model in contact with a carbon rod held by the instru- 
ment. The carbon marks made on the teeth are like the 
contour lines on a topographic map and indicate the greatest 
circumference of each tooth at all exposed points in relation 
to the same points on the other teeth. With this accurate 
marking the bridgework can be designed to rest on the natural 
teeth above the line or cling to them below the line to prevent 
vertical movement of the new denture. Without the sur- 
veyor no accurate means of determining the exact points of 
greatest circumference can be obtained. 

Until the outbreak of war aluminum surveyors were used 
for this foumdecton Work. When metal was put on the <«ttical 
et this supply house in conjunction with three other com- 
panies started production on a completely redesigned instru- 
ment (Fig. 1) assembled entirety from methacrylate parts 
mounted on a circular glass base together with a urea tilt- 
top table. As shown im Fig. 2, the unit can be completely 
disassembled—a distinct advantage from a shipping stand- 


A redesigned 


dental surveyor 


Through successive models since 
its introduction 25 years ago, the 
dental surveyor has been changed 
and improved to keep pace with new 
technical and prosthetic dentistry. 
The new model which is composed 
entirely of plastics, represents 
a noteworthy achievement both in 


its modern design and production 


point. The 11 plastic parts which comprise this instrument 
are the center column, a column base screw which holds the 
column to the base, a column bearing screw with acorn head, 
2 pieces which make up the horizontal rotating arm, a spindle 
locking screw which is inserted in the rotating arm, a vertical 
spindle, a knurled spindle head nut, a spindle chuck nut which 
holds the rod or carbon marker, and the 2 sections of the 
surveyor table. 

The center column and all other clear methacrylate parts 
first are produced in rod form, then machined to the desired 
shapes. Even to knurling of the adjustment knobs the 
machining is done in much the same way that metals are 
handled, and with equal accuracy. An ingenious feature of 
the surveyor body is the design (Please turn to page 168) 


2—View of the ll plastic parts comprising the surveyor 


shows how completely the unit can be disassembled 
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Society of Plastics Engineers’ meeting 


} te one-day convention on Friday, Oct. 8, of the Detroit Section of the Society of Plastics Engineers set 
a new record for attendance and displays with a registration of 2000 and what was declared to be the 
largest plastics exhibition ever assembled by the Society. The program which consisted of morning, after- 
noon and evening symposiums was conducted in the auditorium of the Horace H. Rackham Memorial Building 
while the exhibit of plastics materials, manufacturing equipment and products filled the entire banquet hall. 
Because of wartime conditions there was no banquet, but many groups formed private parties following the 








convention sessions, to continue their discussions. 


General chairman, Bart L. Batty, was assisted in the 


formation of the program by the following heads of committees: reservation and reception, L. J. Morrison; 
registration, George C. Gress; publicity, Fred Conley; exhibition, George Graves; printing, Charles R. Bur- 


gess; hospitality and friendship, Charles Hamilton. 


The first of the three sessions which began at 9:30 a.m. was addressed by Dr. Franklin Strain of Columbia 


Chemicals Division, Pittsburgh Plate Glass Co., on the subject of ‘‘Allyl Resins.’ 


’ 


T. D. Perry of Resinous 


Products and Chemical Co., then spoke on “Plywood for War.” The afternoon session started at 2 p.m. with 
an address by Dr. Marie Bentivoglio of Plastics Division, Celanese Corp. of America, and concluded with a 
discussion on the creation of a molded product, in which Montgomery Ferar, S. D. Hiltebrant, John Lougheed, 
T. D. Perry and L. J. Morrison participated. C. F. Kettering, vice-president and director of research of 
General Motors Corp., spoke at the evening session on “Plastics in the Motor Car Industry.” Mr. 
Kettering was followed by Alan S. Cole of MopERN PLASTICS magazine who talked of ‘Plastics in the Postwar 
World.” The Mopern Puastics movie, ““This Plastics Age,’’ brought the evening to a close. 





In his welcoming address William B. Hoey, president of the 
Detroit Section of S.P.E., outlined the purpose and aims of the 
organization and explained the immediate program of advance- 
ment contemplated by the group. “We believe that there is a 
place for an engineering society of and for the technical men of the 
plastics industry,”” Mr. Hoey said. “We believe that there is 
need for an established and recognized forum for the discussion 
and study of engineering problems relating to plastics and their 
utilization—that there should be an unbiased source of technical 
information on plastics. This society, organized along the same 
lines as the national engineering societies, has general aims, 
identical with those of the older established organizations. 

“In order to carry out our purpose the activities of the society 
are divided into 2 distinct phases. The membership first is 
grouped into regional or geographical sections to enable members 
in various localities to hold meetings at regular intervals. The 
second and more important phase of the society is the proposed 
work of the technical activity committee. A general committee of 
technical activities has been created by the national organization 
to coordinate these various discussion and study groups or, 
as we refer to them, the local technical activity committees. The 
technical activity committees already established are molding 


SPE 





materials, molding technique, mold design, product design, 
laminating practice and fabricating. While every geographic 
section has its own subgroup for each technical activity, the 
efforts of all subgroups are combined and coordinated by the 
national committee for that particular activity. Further, the 
work of all the national committees is tied together by the general 
committee of technical activities. 

“This second phase of the society is very much in the embryo 
stage. It was felt that the more important task was to get the 
local sections established and as many men as possible interested 
in the movement. We now have 2 sections—Chicago and Detroit 
—and we hope during the fall and winter to organize new sec- 
tions in other cities. We trust that engineers and technical men 
of the plastics industry will see the possibilities of a national 
engineering society, 


Dr. Franklin Strain of the Pittsburgh Plate Glass Co., pre- 
sented the first of the scientific papers which comprised the day's 
program. There follows a digest of his speech on “‘Properties of 
Columbia Allyl Resins”: 

A report on the present status of Columbia series of allyl resins 
will be in the nature of a review unfortunately somewhat re- 
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WM. B. HOEY, PRESIDENT OF THE DETROIT SECTION AND 
GEORGE C. GRESS 


stricted by orders of secrecy imposed upon us with regard to the 
chemical nature of the new materials. In addition all present 
applications are involved in the war effort. As with any new 
material of this type, its life and usefulness are dependent upon 
the possession of certain superior properties not found in other 
available materials. 

Perhaps the manner in which the Columbia allyl resins differ 
from important commercial plastics can be clarified most readily 
by indicating why the development of the new materials has ap- 
peared desirable. If one considers the merits and weaknesses of 
the 2 chief types of commercial plastics—thermoplastic and 
thermosetting compounds—it is apparent that the desirable 
properties not possessed by one type are often found in the others. 
For example, thermoplastics such as the vinyls, styrene and 
acrylics are brilliantly clear and glass-like, but their resistance to 
solvents, heat and abrasion is relatively poor. The thermosetting 
phenolic and urea types, on the other hand, while less satisfactory 
as glass-like, clear materials, possess the high heat, solvent and 
abrasion resistance lacking in the thermoplastics. As a result it 
has appeared desirable to attempt to achieve a new plastic com- 
bining the advantageous properties of both 
of the other types. 

A thermosetting plastic produced by 
pure polymerization reactions has been 
conspicuously absent from the classifica- 
tion of commercial plastics. Such a new 
material might serve as the missing link 
combining the colorless clarity of the ther- 
moplastics with the solvent, heat and 
abrasion resistance of the thermosetting 
compounds. These clear thermoplastics 
are produced by monomer polymeriza- 
tion in which no by products are evolved—a process in 
sharp contrasts with the curing of thermosetting compounds 
by condensation reactions which evolve water and other vola- 
tile by products. The fact that these materials of the thermo- 
setting type have not become important in transparent form 
may be ascribed in part to restrictions imposed by the evolution 
of by products. Other serious problems have been created by 
these by products in the manufacture of well-known thermosetting 
materials, and also it might be anticipated that these would be 
conveniently avoided in a new thermosetting plastic curing by 
pure monomer polymerization. These expectations have been 
realized in a number of the Columbia ally! resins which are of this 
thermosetting type. 

The Columbia allyl series consists of a family of pure, organic, 
monomeric chemical compounds. Each member of the series 
differs in chemical structure from the others, and because of these 
structural variations the polymers of the series cover a wide 
range of hardness, strength and flexibility. By suitable adjust- 
ments in structure or tailoring of the monomer molecules, particu- 
lar properties demanded of the final polymers may be emphasized. 
In general the new thermosetting monomers are clear, colorless, 
water insoluble, organic liquids of low viscosity and low volatility. 
They are stable at ordinary temperatures and normally may be 
stored for long periods without change. When heated in the 
presence of a catalyst such as benzoyl peroxide, the monomers 





DR. F. STRAIN 


GEORGE GRAVES, BART BATTY, L. J. MORRISON AND FRED 
CONLEY 


gradually become sirupy and gel rather suddenly. The gel when 
first formed possesses only low strength, but on further heating a 
hard. strong, insoluble, infusible, clear, colorless solid results 
Since no gases or other volatile products are evolved and the 
polymerization process simply consists of gradual solidification 
of the relatively non-volatile liquid monomer, the new materials 
may be regarded as the true casting type resins. 

At their present stage of development certain of the new ma 
terials has proved to be particularly well adapted to the produc- 
tion of transparent cast sheets. For example pure C.R.39, a 
typical member of the series, may be cast-polymerized in molds 
possessing smooth surfaces so as to yield clear, glass-like, flat or 
clear sheets. 

The shrinkage which occurs during the 
must be accommodated by the mold. This clear cast polymer 
has characteristics which would be predicted on the basis of its 
thermoset nature. It is highly resistant to chemicals and solvents 
and to flow under heat. Also it is exceptionally clear and free 
from haze. In specific gravity, strength and shock resistance, 
this clear plastic is comparable with other transparent plastics 

One of the outstanding characteristics of the clear C.R.39 
polymer is its remarkably high abrasion resistance. It is greatly 
superior to other transparent organic plastics in resistance to 
marring to the point of failure in glazing applications, and it also 
is superior in resistance to actual wear. When subjected to the 
action of airblow particles C.R39 appears equal to glass in abra- 
sion resistance. Rubbing with a windshield wiper or a polishing 
cloth containing grit shows it to be greatly superior to the thermo 
plastic glazing materials but considerably inferior to glass. The 
objectionable crazing tendency exhibited by the transparent 
thermoplastics when held under stress—particularly when ex- 
posed to solvents or vapors—never has been observed with C.R.39 
even when exposed under extreme conditions. The polymer is ex 
ceptionally resistant to weathering, and although slight yellowing 
may occur after prolonged exposure this is not accompanied by 
any substantial decrease in clarity or light transmission 

To present a fair picture of the new materials as typified by 
C.R.39 it should be stated that the advantages attained in over 
coming some of the important weaknesses of the transparent 
thermoplastics have been obtained at some sacrifice. Some 
what greater care is necessary in common machining operations 
due to a tendency toward notch sentitivity or apparent increased 
brittleness at room temperatures. When this characteristic is 
taken into account, it is possible to perform such operations as 
sawing, turning and drilling without difficulty. The infusible 
character of the polymer actually facilitates operation. As a re- 
sult of heat developed by such operations as sanding, grinding 
and polishing, there is no tendency to drag, fuse or gum as some 
times happens with the thermoplastics. The capacity for form 
ing or drawing the new allyl plastics into curved windows is 
restricted somewhat as compared with the thermoplastics be 
cause of the absence of plastic flow in the thermoset materials 
While it has been assumed that the thermoset or cross-linked 
polymers remain substantially unaffected by heat up to tempera 
tures at which decomposition occurs, certain of these materials 
pass through a transposition range analogous to the softening 
range of a thermoplastic. Above this temperature range they 
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exhibit a greatly increased elasticity and can be formed or shaped 
to a limited extent. 

C.R.39 distorts readily above a characteristic temperature 
range. Above this range the maximum distortion is practically 
independent of temperature. If the bar is unloaded while hot the 
distortion will practically disappear—showing that this dis- 
tortion is almost wholly elastic and consists of very little if any 
plastic flow. If the distorted plastic is cooled under load, how- 
ever, the distortion is frozen. This behavior explains how fully 
cured sheets of C.R.39 may be formed while hot into simple bent 
shapes and into moderately compound curves. Studies of heat 
distortion indicate that for C.R.39 no advantage in formability is 
to be g«ined by heating above a preferred temperature range of 
100-115°C. The cooled curved material tends to retract to a 
small extent, but this can be prevented by retaining in a very 
light frame. The degree of formability of C.R.39 thus is restricted 
by the thermoelastic limit of the material. Deep draws are not 
possible though simple curved and compound windows and other 
shapes of limited radii of curvature readily are obtainable. 

Because of its freedom from plastic flow, C.R.39 is not marred 
easily during forming, and the tendency during the hot shaping 
for development of surface spots and waves producing optical dis- 

tortion is much less than with the thermoplastics. The forming 
process may be considered as an alternate to the direct casting of 
curved sheets. The direct casting method is somewhat more 
complicated but yields curves of exceptional form stability. 
Other properties of C.R.39 worthy of mention are its burning 
rate which is approximately that of the cast acrylic resins and its 
high photoelastic sensitivity with distinct fringe and small 
optical creep. The cast material also exhibits the property of 
edge lighting. 

For the development of optimum properties the older thermo- 
setting plastics have required relatively high pressures in curing. 
Strong and expensive molding equipment has been necessary for 
applying these pressures at a relatively high cost in manpower. 
On the other hand the new thermosetting materials require 
almost negligible pressures because no gases are evolved during 
their polymerization and because they may be applied directly 
as low viscosity liquids which do not require pressure for pene- 
tration. Solvents are unnecessary. The monomeric or partially 
polymerized viscous resin is cast within the porous structures, 
and the only pressure required is that desirable to keep the fibrous 
base satisfactorily compacted. In lamination, for example, only 
enough pressure is needed to keep the plies in contact with each 
other. Since only very low pressures are required, weaker molds 
from cheaper, more readily available materials such as wood, 
plaster, papier-mache, concrete and sheet metal may be used. 

The thermosetting monomers of the allyl type, C.R.39, for ex- 
ample, possess a number of additional properties rendering them 
well suited to use in simplified procedures in the fabrication of 
laminates and similar structures. C.R.39 is exceptionally stable 
in storage at ordinary temperatures. No polymerization in- 
hibitors are required for stabilization. Due to the low viscosity 
and good solvent power of the monomer catalysts are incorporated 
readily and without the use of added solvents. The resulting 
solution may be kept for convenient periods at room tempera- 
ture before an increase in viscosity due to polymerization be- 
comes noticeable. The low volatility is particularly favorable 
since this quality minimizes the irritating effects often encountered 
by workers in the handling of volatile resinous materials, and 
avoids losses by evaporation and changes in composition during 
Storage. The volatility is sufficiently low to permit utilization of 
vacuum techniques relying entirely upon the atmosphere for 

application of pressure. A high degree of penetration of fibrous 
or porous base materials is favored by the low viscosity of the 
momomeric material, and simple techniques may be used in im- 
pregnating base materials. 

It should be mentioned that polymerization of monomers such 
as C.R.39 is inhibited by such agents as lead, copper and such 
sulfur compounds as are present in vulcanized rubber and atmos- 
pheric oxygen. Although polymerization must normally be con- 
ducted in the absence of these agents, special modifications of the 


Columbia materials have been developed recently which may be 
cured in the presence of air. It must be emphasized that the 
new type of thermosetting plastic still is relatively a newcomer 
to the family of plastics. However it seems entirely safe to pre- 
dict that as development continues it will take its place as an im- 
portant member of the plastics family. 


Second speaker on the day’s program was Thomas D. Perry 
of Resinous Products and Chemical Co., who spoke on Plywood 
for War. His address which is condensed here, included a brief 
résumé of early plywood utilization and the limitations which 
confronted manufacturers 25 years ago, and a discussion of the 
improved materials and techniques now available. 

In order to achieve a proper perspective for the intelligent 
evaluation the excellent present-day plywood adhesives, it is im- 
portant to review briefly the adhesives 
that were available at the time of World 
War I. At that period casein—made 
from the curds of soured milk—and 
albumin—a dried blood product coagu- 
lated under heat—were considered the 
most durable adhesives for aircraft con- 
struction. However neither would with- 
stand an elementary fungi and mold 
test. In fact, under suitable conditions, 
both encouraged such parasitic growths. 
Casein was abrasive on edge tools and 
its resistance to continuous soaking and to alternate wet and 
dry tests was relatively low. Furthermore it failed quickly in 
boiling water. Albumin plywood could be soaked for many 
days, would resist several cycles of wet and dry tests, was 
not abrasive on tools but was found to deteriorate seriously 
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with age. 

In spite of these limitations plywood continued to be used ex- 
tensively in aircraft for some years after the war. Gradually it 
was displaced by metal. Soon after 1930, resin adhesives began 
to attract the attention of the plywood industry. At first only 
phenol formaldehyde resin was available, and in film form it was 
on an import basis—the high import cost retarding growth of the 
resin adhesive program. 

By 1935 the demand for phenolic resin film was sufficiently 
urgent to justify dofhestic manufacture. Spurred on by the re- 
duction in price and the excellent durability characteristics of the 
resins in bonded plywood, the aircraft industry began to renew its 
interest. The improved durability factors were: complete water- 
proofness, high resistance to bacterial growth, and boilproofness 
which facilitated bonding and curving after steaming. The 
liquid phenolics which were developed several years after the 
films, also were found to possess similar durability character- 
istics. Thus the principal objection to the use of plywood in air- 
craft was removed. 

The technique of bonding with film is simpler than the mixing 
and spreading of a liquid although both methods are practiced. 
The interleaving of the dimensioned film between veneers of 8 to 
12 percent moisture content is the only preparatory step required. 
Whether film or a phenolic solution is used, the assembled sheets 
of veneer and adhesives are subjected to simultaneous heat and 
pressure for an interval varying from 5 min. for '/,. in. to 12 min. 
for */:. in. plywood at 300° F. under a pressure varying according 
to the density of wood from 125 p.s.i. on spruce to 250 p.s.i. on 
birch. Resin technique requires more care and precision than was 
considered necessary with the older glues. While this procedure 
ordinarily applies to flat plywood sections, it is equally practicable 
to preform a wide variety of plywood shapes in heated metal dies, 
limited to such a range of shapes as will not rupture the veneer 
Flat plywood within reasonable limits, can be steamed thoroughly, 
formed and dried in wood or metal dies. The use of heat is op- 
tional and dependent upon the speed required. 

The processes so far described apply to what is termed normal 
plywood where the density of the wood may be increased some- 
what by the addition of the resin and the slight compression of 
the veneers—approximately 5 to 10 percent—which is required 
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to bring the surfaces into contact for positive bonding. Further 
compression with higher specific pressures during the bonding 
operation, imparts an entirely new range of strength properties. 
It was discovered that poplar when compressed under the same 
pressure, showed substantially the same specific gravity and had 
approximately the same strength factors as birch. However 
105 sheets of '/-in. poplar were required to produce a 1-in. thick 
sample at 1500 Ibs. pressure as contrasted with 85 sheets of '/4- 
in. birch, 

High density plywood also can be made by impregnating the 
veneers with a liquid phenolic resin, pre-drying and then hot- 
pressing as in the case of film. While this process is more com- 
plicated, it will give more complete impregnation. In general, 
the use of film results in wood reinforced with resin with wood 
characteristics predominating while the use of liquid resin pro- 
duces a plastic reinforced with wood more closely approaching 
the physical characteristics of plastics. 

Though the phenolic resins with the quality characteristics that 
have been outlined, have not yet found general favor in assembly 
work, as a primary adhesive for plywood, another group of resins 
——the urea formaldehyde type—is well adapted to secondary or 
assembly work.. With a proper catalyst the mixtures are stable 
and “live” for 4 hr. after mixing and will cure at minimum room 
temperatures of 70° F. However the quality of the bond is im- 
proved by the application of heat up to 140° F. while under pres- 
sure for a 4 to 8 hr. period. In this process the curing also is ac- 
celerated. This type of urea resin comes in a liquid form which 
is reasonably stable for storage before the catalyst is added, as 
well as in powder form with the catalyst added. 

A similar type of urea resin also is available for hot pressing 
where temperatures of 230 to 260° F. and specific pressures of 100 
p.s.i. and up both can be obtained simultaneously as in standard 
flat plywood. This type of urea resin can be mixed with sub- 
stantial amounts of low-cost extenders with some sacrifice in 
durability. Its dry strength is excellent, and under severe ex- 
posure it is better than casein. The cost is very moderate, and it 
has found wide use in such products as furniture and radio 
cabinets. Its use in aircraft plywood is discouraged since phe- 
nolics give a more durable bord at slightly higher temperatures. 

There has been much publicity on the subject of plastic planes 
—a somewhat inaccurate description since the planes so far have 
been molded plywood with resin adhesives and finishes. The 
principles involved in molding plywood are old, and the only 
novel features were the methods of applying the pressure. The 
fundamental principle is that of using an inflated or deflated 
rubber bag as one of the halves of a pair of molding dies. Not 
only is there the saving in matching up a pair of dies where the 
intermediate distance between halves must be accurately de- 
termined, but in many cases the dies are wholly eliminated. 

Another type of flexible pressure that is growing in importance 
is that of tubular pressure where a deflated hose or tube is clamped 
or held against the surface on which pressure is to be exerted. 
Inflating the tube with hot or cold water, steam or air affords 
measurable and uniform pressure and heat. Such tubes which 
can be used singly or in multiple, provide a simple and inexpen- 
sive method for pressure application in many wood constructions. 

The conventional method of applying heat for the cure of resin 
adhesive bonds has been that of steam usually circulated in flat or 
slightly formed platens of a hot press. Since the heat penetrates 
the plywood assembly from the upper and lower surfaces, the ex- 
terior is considerably hotter than the interior. Since heat is used 
wholly to cure or convert the resin, it is apparent that this method 
is particularly adaptable only to relatively thin plywood. A more 
recent method of heating wood assemblies is with radio fre- 
quency power—often called high frequency. With this equip- 
ment the wood or veneer assemblies are placed between insulated 
electrodes and terminals of a high frequency generator. 

Still a third method of applying heat in the cure of resin ad- 
hesives is that of electric resistance plates with heating units in- 
stalled therein similar to those in electric flatirons. This heat can 
be obtained from ordinary electric current sources. One method 
of applying this process to flat plywood is through the use of 
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electric resistance plates instead of the usual aluminum cauls. 
Resistance plates also can be used in many types of presses and 
clamps where the distance of the required heat penetration is not 
so great as to mar the wood. 


SPE 


Dr. Marie Bentivoglio of Celanese Corp., Plastics Division, 
opened the afternoon program with a paper on ‘““The Place of 
High Acetyl Cellulose Acetate in the Cellulosic Family.” The 
lecture was well illustrated with diagrammatic and pictorial 
slides. It was Dr. Bentivoglio’s first appearance before the 
Detroit section, and Mr. K. W. Kithil, Detroit representative of 
the Celanese Celluloid Corp. introduced the speaker. ‘‘Dr. 
Bentivoglio who comes to us from the land of the antipodes,” 
said Mr. Kithil, “is a science graduate 
of the University of Sydney, Australia; 
she did post-graduate work in Oxford, 
England, where she took the doctor’s degree 
in chemical crystallography and the diplo- 
ma in geography. She returned to Aus- 
tralia, and during vacations from her duties 
as acting-professor and lecturer in the 
University of Sydney, she found the time 
to go on trips of exploration into the little 
known interior of that continent. At pres- 
ent Dr. Bentivoglio is attached to the 
Development and Research Division of the Celanese Corp., Plastics 
Division.” 
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Dr. Bentivoglio in acknowledging the introduction, pictur- 
esquely compared the primitive world of the interior of the 
Australian with the modern world in which plastics play such an 
important role. The following is a digest of her address. 

Plastics have come into their own and established themselves 
as an important source of raw materials for the manufacture of a 
wide range of articles from decorations for feminine embellish- 
ment and household utensils to essential parts for aeroplanes and 
other paraphernalia needed in a global war. Plastics graduated 
a long time ago from the experimental stage to take their rightful 
place along with other essential raw materials required in manu- 
facture, but they have been catapulted into their present promi- 
nent position by the exigencies of today’s war economy. 

Plastics may be expected to invade some of the fields held by 
metals, wood and glass and to be directed in many channels of 
ornament and utility to delight the eye and add pleasure to the 
art of living in a postwar world. But we also may look to an 
expansion and development in design, decoration and architecture 
streamlined to meet the many plastic materials available. 

One of the chief reasons for the enormous variety of plastics 
which may be expected after the war, is that potential sources of 
raw materials abound as by-products of farm, forest and petro- 
leum fields. Cellulose was the first raw material to be used in the 
manufacture of plastics. While cellulose is found in the walls and 
skeletons of cells of all vegetation, it is particularly abundant in 
cotton, and it forms more than 90 percent of the loosely matted 
cotton linters which remain after the cotton is ginned. 

The differences between the members of the cellulosic family of 
plastics rest basically on modifications made in the chemical 
structure of cellulose. The structure of the molecule may be 
considered (for the present non-technical but descriptive pur- 
poses) as a series of residual glucose ring units joined by glucoside 
linkages in such a manner as to form long chains of indefinite 
length. These molecules, each consisting of a long chain, are 
loosely interlaced one with the other, and both their length and 
interlacing arrangement impart to cellulose, good mechanical 
strength, toughness and stability. 

Each glucose (or ring) unit in a cellulose molecule contains 3 
hydroxyl or OH groups; and it is on these that attention must be 
focussed for the present discussion. These OH groups may be 
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considered as the variable (or unstable) parts of the molecule, 
readily subject to chemical action. Thus, if cellulose is acetylated 
(or subjected to the chemical action of acetic acid, acetic an- 
hydride and a catalyst), the hydroxyl groups are replaced by 
acetyl groups—that is, each glucose unit of the molecule has 3 
acetyl groups substituting the original 3 OH groups—and the 
resulting product is triacetate. 

To make the cellulose plastics of commerce, this primary 
acetate must be hydrolyzed, or “‘ripened,’’ in the presence of water. 
As a result of this reaction some of the acetyl groups are again 
replaced by OH groups. If the ripening is stopped short so that 
only a few OH groups are substituted for acetyl groups, then the 
percentage of acetyl content (as acetic acid) is relatively high and 
the high acetyl cellulose acetate of commerce results. Carry the 
substitution further, so that an OH group replaces approximately 
each third acetyl group, and the normal (or so-called low) acetyl 
cellulose acetate of commerce results. The number of OH 
groups present has a far-reaching effect on the physical properties 
of the molding powders ultimately prepared from these flakes. 
For example, molding powders prepared with high acetyl] cellulose 
acetate have a lower water absorption and a greater dimensional 
stability than those prepared with normal cellulose acetate flakes. 


The differences in the chemical structure of the high and normal . 


acetyl cellulose acetates were graphically shown in slides. 

If the original cellulose is treated with alkalies and ethyl] chlo- 
ride (instead of acids), another cellulosic base flake is formed, 
namely, ethyl cellulose. The best flake for the preparation of 
molding powders is obtained when about 2'/; of the 3 OH groups 
in each glucose unit are substituted by ethoxyl groups. In re- 
view, the cellulosic family of molding plastics used commercially 
today is prepared from the following four flakes: high acetyl 
cellulose acetate having an acetyl content (as acetic acid) of 56 
to 58 percent; normal acetyl cellulose acetate having an acetyl 
content (as acetic acid) of 52.5 to 54 percent; cellulose acetate 
butyrate having a butyryl content (as butyric acid) of 36-37 
percent and acetyl content (as acetic acid) of 14-13 percent; 
ethyl cellulose having an ethoxy! content of 45 to 48.5 percent. 

These flakes then need a plasticizer to convert them into 
molding powders or the coating of fabrics, or films and lacquers. 
The plasticizers which may be added sucessfully to a given flake 
are limited in number by reason either of compatibility with the 
flake or of the characteristics imparted to the plastic. The 
molding powders prepared from the 4 basic cellulosic flakes re- 
main to be evaluated and compared with regard to their proper- 
ties and qualities. For this purpose we turn to the testing pro- 
cedures established by the A.S.T.M. The purpose is to 
eliminate as many variables as possible (in running the tests and 
in preparing the test specimens), thus arriving at comparable 
results. As an example, the testing method for impact strength 
may be taken, and the control of the many possible variables (as 
molding, conditioning, etc.) considered. Graphs showing impact 
strength over a wide range of temperatures for molding powders 
prepared from various flakes were analyzed. 

A review of water absorption showed that normal acetyl cellu- 
lose acetate, high acetyl cellulose acetate, cellulose acetate buty- 
tate and ethyl cellulose have water absorption values improving in 
that order, the range extending from 2.8 to 1.3 percent. There 
has been a tendency to place rather too much emphasis on the 
precise figure showing water absorption when actually it is diffi- 
cult to interpret a difference of, say, 0.5 or 0.8 percent. 

A third property, dimensional stability is more difficult to 
evaluate because the material, the design of the die and the 
method of making are all variables. Consequently the dimen- 
sional stability of each manufactured piece must be considered on 
its own. In each instance it is the finished article that must be 
tested for warpage and shrinkage as the visible elements which 
result from a breakdown in dimensional stability. Warpage is a 
complex phenomenon which is partly physical and partly chemi- 
cal. It results from the release of stresses which are created in 
molding. When molding, the temperature is high and stresses 
are developed under plastic flow. Then, as the material is 
quickly cooled, these stresses are imprisoned, so to speak, in the 


molded part. If we do not submit the molded piece to any ab- 
normal strain or stress, then the stresses remain dormant, and it 
retains its perfect shape indefinitely. But, these latent forces 
may be released in a variety of ways. 

Water absorption also affects warpage—but the relation is not 
an easy one for it has been shown that hard formulations (which 
always have a greater water absorption than their respective 
softer flows) also show the least tendency to warp. Again, 
though water absorption of ethyl cellulose is slightly lower than 
that of cellulose acetate butyrate, the dimensional stability of the 
former is much greater than that of the latter. , 

A number of slides were shown of flares (consisting of a thin 
walled cylinder and heavy base) molded of formulations prepared 
from the 4 cellulosic flakes and subjected to a number of heat and 
humidity tests. Significant facts revealed by these severe 
heat and humidity tests applied to the flares are: that soft 
formulations warp first; that hard formulations of high acetyl 
cellulose acetate flake are more resistant to warpage than those of 
normal acetyl; that an high acetyl formulation (Hs), a cellulose 
acetate butyrate formulation (H;), and an ethyl cellulose formula- 
tion (MS), completely retain their dimensional stability when 
subjected to the same hot water test; that the only cellulosic 
plastic resisting the most critical tests was ethyl cellulose 


One of the most unusual and interesting features of the conven- 
tion program was a round table discussion at which speakers repre- 
senting the industries or the techniques involved, discussed 
problems in connection with the creation of an entirely new 
molded product—in this case a plastic refrigerator of new and 
unusual design. Participating in the discussion under the chair- 
manship of William B. Hoey were: S. D. Hiltebrant, Bakelite 
Corp., John Lougheed, American Insulator Co., L. J. Morrison, 
Detroit Molding Corp., T. D. Perry, Resinous Products and Chem- 
icals Co., and Montgomery Ferar, Sundberg and Ferar, designers. 
The projected refrigerator was designed to take full advantage of 
curved surfaces both interior and exterior while presenting some 
unusual problems in arrangement and construction. 

Speaking as a refrigerator manufacturer alert to the possibilities 
of plastics in manufacturing, Mr. Ferar outlined the project, ex- 
plained the all-over design and described certain limitations im- 
posed by the over-all design of the box. ‘‘There are certain ap- 
parent advantages in an all-plastic refrigerator,’”’ Mr. Ferar 
said. “‘A low-pressure molding job should be from '/; to '/; lighter 
than the present metal construction—an important factor in the 
refrigerator industry from the point of view of shipping. This 
job should be much easier to assemble since there are few com- 
ponent parts as compared with the great number of assemblies in 
the present-day metal refrigerators. 

“What we would like to know is this: can this job be molded 
in one piece or two. We would like to know what materials we 
can use, and the advantages and disadvantages of each as far as 
water-absorption, porosity, insulation, stiffmess and finish are 
concerned. It should be noted that in the conventional mass pro- 
duction method with the over-drying process, the plastic housing 
would be subjected to a heat of 300° for 35 to 45 minutes. What- 
ever plastic material was chosen would have to be selected with 
that factor in mind. We would like to know how we could 
hermetically seal this housing against moisture and what thick- 
ness in walls would be necessary. (Please turn to next page) 
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Mr. Perry, the first to discuss the problems outlined in Mr. 
Ferar’s design, indicated a preference for a 2-piece shell con- 
struction if plywood were used, as the more practical and eco- 
nomical method. 

At this point chairman Hoey suggested that other materials 
than plywood might be considered for the housing. Mr. Hilte- 
brant suggested that a paper base would give more rigidity in 
the molded parts of the box, and added that if the rigidity were 
not sufficient it could be strengthened by corrugation. Mr Perry 
admitted that creation of corrugations in plywood would be 
difficult and doubted the necessity of 
indentations. 

Mr. Morrison then turned the discus- 
sion to the problem of tools required 
for construction of the refrigerator hous- 
ing, whether it was manufactured from 
plywood or from the low-pressure lami- 
nates. As atemporary solution Mr. Perry 
suggested the use of a wood mold with 
a rubber bag to force the plywood or the 
laminated paper against the mold faces. 
The wood mold might not be durable 
enough for ultimate production, he pointed out, but a wood 
mold would permit changes in design. 

In response to a question from Mr. Lougheed concerning the 
length of time required for curing, Mr. Perry suggested that a 
half-hour to an hour's time would be required—depending upon 
the heat-absorption characteristics of the materials used. In the 
ensuing discussion as to the relative merits of plywood and low- 
pressure laminates with regard to finishing, moisture absorption 
and odor transmission, Mr. Lougheed suggested a combination 
box—plywood on one side and paper on the other. 

Having agreed on the type of construction for the box, the dis- 
cussion turned to the problems involved in the ice cube compart- 
ment and the frozen food divisions for which a transparent ma- 
terial had been suggested. From the array of plastic materials 
available for use, 2 of them—-polystyrene and ethyl cellulose— 
were suggested as the best solution to the problem though it was 
agreed that the scratch-hardness of both was low. A similar 
problem arose in respect to the vegetable container door although 
the temperature differential was not as great. 


SPE 


After the evening session was opened by Bart Batty, general 
chairman of the convention program, William Phillips, president 
of S.P.E., introduced C. F. Kettering, principal speaker of the 
evening. A digest of Mr. Kettering’s talk follows: 

I think that you gentlemen have a problem that is a little 
different from the usual engineering problem because when you 
were approaching the 25-year mark— the 
period said to berequired to get anindustry 
going—you had a war dropped on top of 
you. In addition, you and your industry 
have had to produce 6 or 7 hundred thou- 
sand tons of synthetic rubber a year. The 
great impulse of the war is going to affect 
your industry for better or for worse de- 
pending upon how the problem is handled. 

It seems to me that in addition to your 
technological problems, you have the im- 
portant problem of trying to find out how 
you are going to get ou! of the meshes of war responsibility. While 
the automotive industry has converted to the production of other 
things, after the war it will return to the production of regular 
equipment. Not only have you been required to make enormous 
quantities of the materials you formerly made, but you have had 
superimposed upon you synthetic and related products. 

The thing that worries me is that every time I try to design 





WM. PHILLIPS 





Cc. F. KETTERING 


something from plastics I get all mixed up as to the meaning of 
thermosetting and thermoplastics. Their meaning seems to de- 
pend upon the person to whom you talk. The word “plastics” 
has degenerated into a word just like metals. When people say 
“metals” you don’t know whether it is copper or steel or whatnot. 
Haven’t you some table that will show what you think a material 
will do when it gets soft at a certain temperature, what its tensile 
strength is, what the mold expansion, this factor is important. 

The automobile industry has been through experiences similar 
to those experienced by the plastics industry. Take lubricating 
oils for instance. As you know, we have different kinds of crude 
oils. Finally the number of specific oils got to be so great that 
we had to get the oil industry together and find out what the oils 
would do. Then we gave the oils names like SAE 20, 30, 40, etc 
I say you ought to get some SAE plastics. 

We have a lot of people who think that it is going to be a new 
and wonderful world after the war, but there is one thing I can 
guarantee. The world will remain the same for that is human 
nature. If a postwar plan pre-supposes that it is going to change 
human nature, then it is merely postwar wishing. An industry 
has to have a rather long period of incubation. I think anybody 
would be wrong if he thought that what we know about plastics is 


. anything more than the first grade. I believe that after the war 


is over we can go back to a great many of these materials and the 
accomplishments can be anything that you can imagine. 


Concluding speaker on the day’s program was Alan S. Cole of 
MODERN PLAsTIcs magazine who spoke on ‘‘Plastics in the Post- 
War World.” “In reality we haven’t any idea what the postwar 
world is going to be like,” Mr. Cole said. ‘‘We do not know what 
social forces we are going to deal with, 
what we are going to have left to work 
with or what imponderables are going to 
be part of that era. In my opinion we 
have a lot of thought to devote to the 
known tangibles of the present day world 
without wasting too much energy trying 
to make decisions that are far beyond 
our control. There is so much that we 
can do right now. The plastics industry 
needs our guidance and support. All of 
us who make up the industry have a com- 
mon responsibility—for as the industry emerges from the war, 
so will each and every one of us benefit by its standing. 

“‘Many of you know that the plastics industry has not always 
come through every assignment with flying colors. We have 
much to be proud of but nothing to be complacent about. Least 
of all can we be complacent about the picture that is being painted 
of our business, first to the industries we serve and then to Mr 
and Mrs. America whose approval and endorsement we must 
earn. I warn against the form which that picture is taking and 
the impression that in plastics we have materials that after the 
war are going to fulfill every possible or imaginable use. 

“Last year by actual count plastics were discovered 3670 times 
by individuals who came to our offices. Plastics are not new 
Chemically they have been known for 110 years. Industrially 
they have been used for 65 years. They have had an increasing 
effect and impact in our industrial development for the past 35 
years. They have had the normal growth of materials that have 
been soundly researched, carefully developed and amply tested be- 
fore the manufacturing industry would adopt them. We want to 
see that same careful and sane development from now on. 

“Of course we have a great future. I could tell you of the post- 
war market that is going to call for 2,600,000 automobiles, 
1,800,000 refrigerators, 700,000 dining room sets, 1,000,000 
vacuum cleaners, 1,300,000 washing machines—all immediately 
after the war. But I would rather leave you with just one 
thought. As far as the impression we give, let’s change our mode 
of thinking. Let's keep it logical, careful and sane. Let’s say 
that the plastic materials we are developing will be wisely used 
after the war but used only where they are structually correct and 
economically sound.” 





A. S. COLE 
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Importance of ethyl cellulose 


by MILLARD DEMAREST,* W. P. MOELLERT and B. E. CASHT 





Bo of the larger manufacturers of builders’ hardware 
often describes celluloid as “‘the toughest non-metallic 
material known to man’’ when speaking of its use in soft 
hammer faces, screwdrivers and chisel handles. Up to a 
very short time ago this title was never seriously threatened. 
Now, however, a new contender is in the field and has chal- 
lenged the old champion. The new contender is ethyl 
cellulose, and it is bringing new honors not only to its own 
cellulosic plastic family but to the whole field itself: Its 
characteristics have brought about the conversion to plastics 
of a major article of military equipment—the right-angle 
flashlight—and have caused the demand to exceed the supply. 
Consequently, actual experience is limited to major military 
applications, some of which are of a confidential nature, and 
to laboratory analysis. 

Ethyl cellulose differs chemically from the other cellulosics 
which are cellulose esters in that it is a cellulose ether formed 
by treating cellulose with ethyl chloride and caustic alkali. 
Actual comparisons resulting from laboratory tests are de- 
scribed in detail in the second section of this article. How- 
ever, a quick summary discloses that unlike celluloid, ethyl 
cellulose plastics are slow burning and can be dry extruded 





* Head of Technical Service Div., Celamese Celluloid Corp. (author of 
Part I). 

t Chemical engineers, Development and Research Laboratories, Plastics 
Div., Celanese Corporation of America (authors of Part II.—Analysis of 


tests). 


1 


1—£xacting boiling, freez- 
ing and air pressure tests were 
among those which had to be 
passed by this ethy! cellulose 
Army canteen before its accep- 
tance. 2—Until the supply of 
ethyl cellulose became criti- 
cal it was used in the mold- 


ing of this angle flashlight 


and injection molded as well as compression and transfer 
molded. Their toughness approximates and in some formulas 
exceeds that of celluloid at extremely low temperatures. 
Ethyl cellulose plastics can be so formulated as to have better 
dry and wet heat resistance than celluloid. In contrast to 
the widely used cellulosic compounds—cellulose acetate and 
cellulose acetate butyrate—ethyl cellulose plastics can, in 
any one of dozens of formulas, produce parts which are satis- 
factory for use when tested from one extreme of temperature 
and humidity to its opposite. Ethyl cellulose plastics are 
substantially lighter in weight than the other cellulosics 
but have not yet attained the wide color range of the older 
compounds. They have the advantage over other cellulosic 
plastics in lower power factor, improved acid and alkali re- 
sistance, along with wider solubility in solvents. Ethyl 
cellulose also is readily molded around metal inserts and, 
because of its strength, does not have the tendency to break 
away from the metal at low temperatures. An idea of how 
ethyl cellulose plastics meet the exacting specifications of 
the Armed Services of the United States may be gleaned from 
the following case histories. 


Army flashlight 
The Signal Corps TL-122-B flashlight was injection molded 
of ethyl cellulose before the Allocations Board ruled it out 


2 PHOTO COURTESY CELANESE CELLULOID CORP 
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PHOTOS, COURTESY CELANESE CELLULOID CORP 
3—Venturi tubes must be able to take it under extremes 
of exposure. These tubes are molded in 2 parts, and the 


halves cemented together. 4-—Initial tests have shown 
these steering wheels capable of withstanding tem- 
peratures ranging from —70 to 180°F. and showing but 
slight chipping when subjected to 450 ft.-lb. impact 


using a 150-lb. sandbag dropped from a 3-ft. height 


due to critical supply (Fig. 2). The Specification No. 17-197 
is a performance specification which could not be met through 
the use of cellulose acetate or cellulose acetate butyrate. Af- 
ter thorough tests by Dr. Merrill and his associates in the 
Squier Laboratory at Fort Monmouth, Specification No. 17- 
197 was prepared. In part this specification requires the in- 
jection molded flashlight to be ‘“‘subjected to a temperature 
of —40° F. for 2 hr. and tested at this temperature.” The 
test which follows shall be made without the batteries in- 
stalled: ‘The case shall be subjected to one 12 in.-lb. impact 
by means of a steel ball. After this impact there shall be no 
fiaws, cracks or other defects."’ This is followed, still at —40° 
F., by a 20 in.-Ib. impact on the same case as tested at 12 in.- 
Ib., and the flashlight must still be operable. 

The heat test with the batteries installed consists of sus- 
pending the samples by means of the belt hanger and sub- 
jecting the samples ‘‘to a temperature of 175° F. dry heat 
for 24 hr. and then to a temperature of 130° F. at 95 percent 
humidity for 24 hours." The tested samples are compared 
with control samples for dimensional stability, crazing and 
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other defects. The flashlight, with new batteries installed, 
shall be “‘in full working order, all threads workable and al! 
parts interchangeable with untested samples.” 

& When information was received that ethyl cellulose was 
no longer to be allocated for the TL-122-B flashlight, revisions 
of Specification No. 17-197 had to be considered in order to 
permit the use of cellulose acetate and cellulose acetate buty- 
rate. The suggested revisions are as follows: The temper- 
ature for the cold impact test, formerly — 40° F., should be 
—10° F. The conditions for the heat and humidity test, 
formerly 175° F. dry heat for 24 hr. followed by 130° F. at 95 
percent relative humidity for 24 hr., shall be modified to 
175° F. dry heat for 24 hr. followed by 100° F. and 95 percent 
relative humidity for 24 hours. Note the change of 30° F. in 
low temperature and change of 30° F. under wet heat. 


Army canteen 


Another use proved by the Armed Services is the ethyl 
cellulose canteen shown in Fig. 1, developed in cooperation 
with the Quartermaster Corps. To date, no other plastic 
will meet the severe requirements of this specification which 
is identified as Quartermaster Corps Tentative Specification 
J.Q.D. No. 194-A. Injection molded in two halves—top and 
bottom—and cemented together, the ethyl cellulose canteen 
shall withstand 25 p.s.i. air pressure without leaking. This 
test is made 24 hr. after cementing operation. An impact 
test at +77° F. or —20° F. calls for the canteens to be com- 
pletely filled with water, capped and dropped from a height of 
10 ft. to a concrete surface, taking care not to drop the canteen 
on the phenolic cap. No fractures shall occur in this test. 

The freezing test calls for the canteen to be filled with 
water to 90 percent of its total capacity, capped and sub- 
jected to a temperature of —10° F. for 24 hours. _ No frac- 
tures or failures at the cemented shoulder are permitted. 
Using the frozen canteen prepared as described in the para- 
graph above, the sample is dropped immediately after re- 
moval from the low temperature from a height of 6 ft. to a 
concrete surface—still no fractures permitted. The ethyl 
cellulose canteens without the cap and filled with water at 
180° F. are placed for 1 hr. in water maintained at 180° F. 
After this test the samples are examined for warpage, dis- 
tortion and softening. This test is mild compared with the 
boiling water test which calls for a canteen, not capped, to be 
filled with boiling water and allowed to stand for 5 minutes. 
At the end of this time it shall be placed in the canteen cup 
and allowed to stand for one-half hour. Then it is inspected 
for warpage, distortion and softening. 


Venturi tube 


The A.A.F. are extremely interested according to all 
reports, in the development of a Venturi tube injection 
molded of ethy! cellulose. The tubes shown in Fig. 3 are molded 
in two parts, one part over a metal insert, and the halves 
cemented together. It is said that the ethy] cellulose plastic 
Venturi tube surpasses its metal predecessor in fidelity and 
uniformity of performance. Low temperature impact 
strength, heat and humidity resistance, and ability to take 
it under outdoor exposure are obvious requirements for 
Venturi tubes. Such tubes are mounted on the outside 
of planes and are used with air-operated instruments. 


Steering wheels 


Injection molded steering wheels (Fig. 4) currently are 
under investigation. Up to the time this article was written 
some preliminary test results can be described as very en- 
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couraging. Molded over metal spiders, ethyl cellulose 
steering wheels have successfully withstood exposure to 
—70° F. and also to 180° F. When subjected to 450 ft.-lb. 
impact using a 150-lb. sandbag dropped in an arc from a 
height of 3 ft., there was very little chipping of the material 
from the metal insert. 


Part Il—Arnalysis of tests 


In order to illustrate the excellent dimensional stability 
of ethyl cellulose in comparison with other common cel- 
lulosic plastics, our laboratory has prepared and molded 
under optimum conditions three cellulose acetates; three 
cellulose acetate butyrates—two compounded in the labora- 
tory and one obtained from an outside source—and five ethyl 
cellulose compositions. These were injection molded into a 
cartridge-type flare case having an outside diameter of 1'/, 
in., a height of about 3'/, in. and a wall thickness of .053 
inch. The materials shown in Fig. 5 then were given acceler- 
ated tests under various conditions in order to ascertain the 
type of formulation that would hold up best under these dif- 
ferent exposures. 

The first test consisted of immersing the samples for 30 
min. in water maintained at 180° F. This test, as shown in 
Fig. 6, indicates that properly selected cellulose acetate or 
cellulose acetate butyrate composition will withstand a 
moderate hot water exposure although ethyl cellulose formu- 
lations provide a wider margin of safety. Figure 7 demon- 
strates the relative stabilities of four ethyl cellulose composi- 


tions as compared with one cellulose acetate and two cellulose 
acetate butyrate formulas after 3 hr. immersion in water at 
180° F. Measurements and observations show the EC-4 as 
the superior ethyl cellulose material. No comparison could 
be made on the cellulose acetate or cellulose acetate butyrate 
as these parts were too distorted to measure. Thus all the 
ethyl cellulose materials tested were superior to the cellulose 
ester type formulations. 

In the electrical field it is often important for a part to 
stand up under high temperatures and relatively low hu- 
midities. On this basis a test was conducted at 210° F. for 
48 hr., results of which are shown in Fig. 8. Measurements 
and observations of the parts indicate that there is little or no 
difference among the three cellulosic plastics when sub 
jected to this type exposure. 

The requirements of a global war have necessitated the 
procurement of materials which will withstand higher tem- 
peratures and humidities than had previously been needed in 
a peacetime economy. For this reason the Armed Forces 
formulated the following cycle exposure for plastics in an 
attempt to approximate these conditions. The specification 
requires that the molding be exposed for 24 hr. at 175° F., 
0 percent R. H.; then 24 hr. at 175° F., 75 percent R. H.; 
and finally 24 hr. at 175° F. and 100 percent R.H. We have 
used this test on flares of the three major cellulosic plastics 
and Fig. 9 shows the results. In evaluating the parts after 
the test, it was observed that the cellulose acetate and the 
softer cellulose acetate butyrate parts were too distorted to 
The ethyl cellulose and the harder flows of the 
(Please turn to page 162) 


measure. 
cellulose acetate butyrate were 


5—These 1l cartridge-type flare cases served as test standards. 6—These cases show the results of a 30-min. 
immersion in water maintained at 180°F. 1—After a 3-hr. immersion in water at 180°F. the cellulose acetate 


and cellulose acetate butyrate parts were too distorted to measure. 
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8 —Results of a test at 210°F. for 48 hours 
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Nasal inhalers of gleaming white Plaskon Molded Color 
... Attractive and sanitary .. . demonstrate another 
essentia! use of versatile Plaskon plastic materials. 


The value of Plaskon for molded therapeutic devices 
or containers is widely recognized by medical men in 
civilian life and Armed Force service. For any purpose, 
molded units of Plaskon are non-bleeding in, and 
completely resistant to, alcohol, acetone, and other 
common organic solvents. Molded Plaskon is unaffected 
by oils and fats; and is odorless, tasteless and inert. 
It has a smooth, colorful, eye-catching surface that is 


warm to the touch. 


Plaskon has high flexural, impact and tensile strength. 
lt is completely resistant to arcing and tracking under 
high voltages and high frequencies. For the develop- 
ment of post-war products, Plaskon offers you excep- 
tional manufacturing and sales advantages. Right 
now, our ability to supply Plaskon depends directly 
upon W. P. B. Allocation Order M-331. 
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Simplicity marks the setup of heatronic molding equipment with electrodes and oscillator placed adjacent to the press 


New application of heatronic molding 





eon “heatronic’’ molding first was discussed in the 
Engineering Section of MopeRN PLastics, the magazine 
has attempted to keep abreast of all new developments in 
this process. There has been much discussion among 
electronic engineers responsible for equipment design as to 
just which frequency gives the best results. Work has been 
done at 2 megacycles on plywood and as high as 28 mega- 
cycles on high-impact phenol formaldehyde materials. Other 
frequencies within this range also have been used. In addi- 
tion there appears to be a difference of opinion as to the type 
of circuit that should be employed to achieve the best results. 

These questions, however, are of a highly technical nature 
and are best left for the discussion of electronic engineers. 
Molders are interested in results and, while the use of high 
frequency equipment and its application to molding methods 
have presented many difficulties, the majority of these prob- 
lems have been overcome. Points of interest to the molder 
are savings of time and money, and better quality products 
with higher strengths. With these considerations in mind 
we shall confine ourselves to the reporting of facts and the 
results of such applications as actually are in production. 

The most recent example of the successful use of high fre- 
quency heating of phenolic materials is a brush holder in the 
control mechanism of a controllable pitch propeller. Since 
the part is of a confidential nature only a brief description 
may be given. The holder is a segment of an arc approxi- 
mately 4 in. long, 2 in. thick and 2 in. wide. The projected 
radius is approximately 8 to 10 in., and its section is 
studded with 24 square, hollow brass inserts. 
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There were many factors including its shape that made 
this part a difficult one to mold. In early attempts to mold 
the part, difficulties with cracking and warping always re 
The warping seemed to be prevalent even at normal 
When these brush holders were sub- 


sulted. 
room temperatures. 
jected to temperatures ranging from —40 to +170° F., al- 
most none of them remained true. In accelerated tests run 
by the purchaser, the parts were heated in an oven at 350° F. 
for a short period, and in nearly every case the holders failed 
to stand up under the test. A standard hand transfer set-up 
was arranged for the molding of the part, but even with a 
30-min. cure the accelerated test caused warping. It is true 
that 15-min. curing time gave a standard acetone extraction, 
but this time was used in an effort to eliminate warpage. 

With standard infrared preheating, 15 min. of curing time 
and 2 min. for pot closing was necessary. However, when 
the preforms were preheated between the electrodes of a 
5-kw. high-frequency oscillator for a period of 40 sec., the 
molder discovered that the pot closing time could be cut to 
10 sec. and the curing time to 2 minutes. With this greatly 
reduced curing time the acetone extractables remained about 
the same, but the quality of the part was greatly improved. 
Checked at —40 to +170° F., none of the parts showed 
warpage, and when given the accelerated text at 325° F. the 
brush holders neither warped nor cracked. 

The soft and spongy condition of the material after pre- 
heating can be seen in Fig. 3 where a preform is being re- 
moved from between the electrodes of the oscillator. The 
cabinet which houses the electrodes is so constructed that 
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the current cannot be turned on unless the door is tightly 
closed. Conversely, the current shuts off as soon as the 
glassed door is opened. The oscillator is equipped with a 
similar safety device which makes it impossible for the cur- 
rent to be turned on when the front panel is open as in Fig. 5. 

Figure 1 illustrates the simplicity which is inherent in 
the use of this type of equipment. The electrodes are placed 
immediately adjacent to the press so the operator merely 
has to open the cabinet door, remove the preform from be- 
tween the electrodes and drop the preheated material into 
the transfer pot. Since the entire operation takes but a few 
seconds it in no way slows up the molding job. A close-up 
of a standard hand transfer setup with the pot plunger per- 
manently assembled to head of press can be seen in Fig. 4. 

The oscillator used in preheating material for the brush 
holder is said to be capable of preheating standard phenol 
formaldehyde material either high impact or standard wood- 
flour, at the rate of 2'/, lb. per min. from ambient tempera- 
ture to approximately 250° F. when operating at a frequency 
of 27'/, megacycles. For convenience it is installed adjacent 
to the electrode cabinet. 

In this case high frequency equipment has done more than 
save time and labor—it has made possible the production of 
an important aircraft propeller part which had appeared ‘to 
be a failure by other methods of molding. 


Credits—Material: Bakelite. Molded by Boonton Molding Co. 


2—The cabinet which houses the electrodes of the high- 
frequency oscillator is so constructed that the current 
cannot be turned on except when the glassed door is 
closed as it is in this illustration. 3—Material is in a 
soft and spongy condition after preheating. 4—A pre- 
heated preform being placed in transfer pot. 5—Close- 
up of oscillator with its door open and with it shut 
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(Below) AN ARMY “BLUE PLATE” for serving soldiers of Uncle Sam’s 
Army Medical — is this compartment tray developed by 
in 


American Cyanamid i ation with the Quartermaster Corps. 
Molded of MELMAC* P —a chopped -cotton-fabric-filled ma- 
terial, it combines lightness with unusual surface hardness and 
strength. In addition, MELMAC P-3020 offers the advantages 
of high resistance to hot or cold water, stains and abrasion— 
factors that contribute to sanitation and attractiveness. 


(Left) PLASTICS DEVELOPMENT is carried on i 
the Stamford Research Laboratories 0! 
American Cyanamid with the aid of the mos 
modern equipment. This program of exper 
mentation ard testing is conducted by Cy 
anamid in a constant effort to widen the us« 
fulness of plastics and formulate new materi 
als to meet new and unusual requirements 

One of the latest products of Cyanamid 
research is LAMINAC*, a thermo-settin 
liquid resin which so simplifies building up 
wet fabric in a mold as to make possible the 
production of laminated pieces in extremely 
complicated shapes. Remarkable bondin 
strength at mere contact pressure is a featur: 
of this new resin — excellent laminates may 
be produced by using contact pressure be 
tween steel or glass plates, or simply by 
wrapping about a alt apihes tension. Rapid 
curing time, easy impregnation of fillers, and 
the exceptionally high strength of resulting 
laminates made LAMINAC well suited for 
the production of flat or curved objects by 
low-pressure molding methods with rela 
tively inexpensive laminating equipment. 

Further information about t AMINAC, 
or the Cyanamid plastics and resins men- 
tioned on these pages will be supplied 
promptly on request. 


(Below) A PREVIEW OF MOLDING PROGRESS is seen in this fully auto- 
matic molding press which makes ninety-six 28 mm. BEETLE* 
closures every forty-five seconds. Developed by the Boonton Mold- 
ing Company, it weighs, preforms, preheats, molds and tumbles to 
remove flash. The closure sutened is described as unique because 
it has a ledge above the thread behind which the liner is tucked. No 
glue is needed to keep the liner in place. This press can also be 
used to mold larger pieces such as radio cabinets. 
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Right) AN ATTRACTIVE PACKAGE is provided of 
molded BEETLE for these inhalers of the 
Vick Chemical Company molded by the 
Waterbury Button Company. BEETLE was 
specified for the containers primarily because 
of its superior resistance to attack from the 
chemicals used in the medication. Now re- 
stricted to essential civilian or wartime ap- 
lications, BEETLE offers a unique com- 
ination of characteristics at comparatively 
low cost. It is strong, durable, and light in 
weight. It is insulating, odorless, tasteless 
and sanitary. BEETLE enables the experi- 
enced molder to supply packaging needs 
quickly because it is fast, uniform and eco- 
nomical in production. 

Still different packaging requirements are 
met by MELMAC, another product of 
Cyanamid research. This new oleate offers 
extremely low moisture absorption, is im- 
pervious to prolonged immersion in boili 
water, is chemically inert, non-staining, an 
highly resistant to nearly all common chem- 
ical agents. 

Both BEETLE and MELMAC will be 
available in color after the war, both will 
give the designer new opportunities and 
greater freedom in transforming functional 
and decorative ideas into practical reality. 


(Above) INDISPENSABLE GUIDES to both the 
Army and Navy, maps are subjected to 
rough treatment; must resist sunlight, 
rain, folding and tearing, and at the same 
time be clear enough to reveal the most 
minute contour lines. To strengthen maps 
—as well as paper packages and bags— 
Cyanamid’s wet-strength melamine resins 
are used. The resulting maps can be 
washed free of mud, grease and dirt and 
restored practically to new condition. 


(Above) THE POUNDING ACTION OF SURF for 
twenty-four hours failed to destroy this 
papedbonsl container or damage its con- 
tents, according to recent tests made b 

the Robert Gair Company. Cyanamid’s 
URAC resin, a urea formaldehyde modi- 
fied resin, is u in the manufacture of 


such boxes to s make water- 
resistant, and “wea f” them. A 
laminating process is similar to that 


for making plastic bonded plywood. 
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(Above) SMOOTHING THE EDGES on ten-inch plastic 
lates for Navy use. Tableware made out of 
ELMAC 1077 is replacing less durable types 
of dishware which are susceptible to breakage 
during rough weather at heavy gunfire. 
MELMAC 1077 is clean and sanitary Licome 
of its hard, moisture-resistant surface. 
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In redesigning the housing of this tap- 
ping attachment to employ plastics in- 
stead of cast aluminum, the principle 
difficulty was the close center-to-center 
tolerance demanded of all the assembly 
holes. As a final solution, all the 
important holes were molded undersize 
and then brought to size by drilling 








Housings for tapping attachments 



































NTIL about a year ago a large quantity of cast alu- 

minum was used in the manufacture of housings for 
various sizes of tapping attachments by the Ettco Tool Com- 
pany. When aluminum became very strategic, WPB issued 
instructions that some less scarce material be used as a re- 
placement. At that time plastics materials were far less 
strategic than they are today, and a conversion from alu- 
minum to plastics was decided upon. 

There were many factors to be taken into consideration 
in the redesign of these tapping attachments. Since the 
units are assembled directly into drill press spindles, weight 
could not be overlooked. In addition, strength and durabil- 
ity were a necessity for these attachments. It was conceded 
that difficulties would result if an attempt were made to 
mold all the holes since the tolerances on the center-to-center 
distances are very close. However, orders were given to 
proceed with two 2-cavity molds designed for the molding 
of all holes. One mold was for the top half of the case and 
the other mold for the lower section. 

No sooner were these molds completed and samples made 
than trouble began to develop. Due to variation in the cen- 
ter distances, difficulty was experienced in assembling the 
units. In addition, breakage occurred in some housings at 
the 1'/,-in. threaded hole in the top half of the case. The 
white arrow in Fig. 2 indicates the trouble point. In ex- 
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plaining this failure the molder states that ‘‘when we originally 
produced the tapper housings we used a medium high-impact 
phenolic material. This plastic was satisfactory for the 
application except that breakage occurred in some of the 
cases across the rim at the 1'/;-in. threaded hole. In order 
to eliminate this failure and insure against future breakage, 
the material was changed to a high-impact type.” 

Fortunately, when the dies were designed, breakage diffi- 
culties were anticipated. For this reason the “positive” or 
“loading space’’ was made sufficiently deep so that if it were 
found necessary to use a material with a very high bulk factor 
in order to strengthen the part, there would be no necessity 
for tool changes. 

The molder still was faced with the problem of controlling 
the variation of the center distances of the assembly holes. 
While these differences were not out of line with normal 
molding tolerances, they were too great to permit proper 
assembly and operation in a precision instrument such as 
this tapping unit. The final solution to this problem was 
found in molding the important assembly holes undersize 
and then bringing them to their proper size and within the 
necessary tolerances by precision jig drilling. Accuracy 
thereby was obtained. As a result the majority of the 
thousand aluminum cases which the company had with 
held for use in case the plastic conversion was unsuccess- 
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ful and upon which they had drawn pending solution of 
the various molding problems still are in stock. 

The actual molding technique is practically standard with 
this type of heavy wall section job. Preforms are cold 
molded by hand and after a short preheat under infrared, the 
material is compression molded with a normal curing cycle 
dictated by the average wall section which approximates 
*/ inch. At this point both molder and tool company felt 
that all obstacles had been surmounted and they had no 
further worries but those of producing and selling tapping 
attachments. On the contrary, one of the most difficult 
problems was yet to be solved. Heavy opposition was en- 
countered when the company’s customers were informed 
that the tapper units no longer would be delivered in alumi- 


num cases but, in the future, would be equipped with hous- 
ings molded of plastics. It is ironical to note that one of 
the purchasers has a large molding plant of its own. 

The sturdy construction of the phenolic casing of this 
tapping attachment eventually overcame all sales resistance. 
Today even the most skeptical purchasing agent has agreed 
that the housing is as good—if not better—than its aluminum 
predecessor. To win this acceptance the case has had to 
withstand not only normal usage and handling but severe 
treatment such as is not usually applied to plastic materials. 
The approved method of disassembling this unit from the 
drill press spindle is through the use of a drift pin. How- 
ever, workers often find this procedure too slow and drive 
the unit out of the spindle by hitting the plastic case with a 


@—The white arrow in this work drawing of the top half of the tapping attachment housing, indicates the point 
where breakage occurred before high-impact phenolic material was substituted for original medium high-impact type 
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hammer. Although this method is not recommended it demon- 
strates the ability of the housing to “take it.” Further 
verification of the strength of the molded case lies in a state- 
ment by the tool company that they have received no com- 
plaints of the housing cracking even when the entire unit 
has been dropped on a concrete floor. An accident of this 
type in the case of an aluminum holder would have neces- 
sitated the return of the entire unit to the factory for repair. 

Another unique feature in the treatment of the plastic 
tapping attachment was brought to light in the repair de- 
partment maintained by the tool supply house. When a 
tapper unit is returned for repairs it is first put through a 
degreasing unit in order to wash out all dirt and grease. It 
has been found that the plastic cases can withstand immersion 


in the degreasing liquid which is maintained at a tempera 
ture of 215° F., without warpage or other undesirable effects 

It is true that this case was not developed overnight. I: 
fact, the first plastic housings were a marked failure. But 
during a long period of development the difficulties wer: 
ironed out one by one, and the parts gradually were improve: 
until a successful unit was obtained. Due to the success o! 
this conversion and to the cooperation received from th« 
molder, this company which had practically no previou 
experience with plastics, is considering plans to convert 
additional sizes of tappers to phenolic housings. 


Credits—Material: Bakelite. Molded by Eclipse Products Co. for 
Etico Tool Co. 


3—On the left (top to bottom) are the plan view and cross section of the cavity for the top half of the attach 
ment housing while on the right (top to bottom) are the elevation and plan views of the punch for the top hal: 
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call for a material with greatest impact, 
flexural and tensile strengths, the use of 
Claremont's cotton cable cord is unreserv- 
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Claremont’s macerated khaki fabric is a 
tough, uniformly composed filler with 
longer, cleaner, more uniform fibres. This 
type assures a smoother, better flow and 
fewer rejects. 
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Injection molding of nylon 


by R. B. AKIN and J. E. TEAGARDEN* 





HE group of polymeric materials known as nylon includes 

individuals of widely differing physical and chemical 
properties. Nylons have become best known in the form 
of fine and coarse filaments for such uses as hosiery, para- 
chutes, racket string, surgical sutures, and bristles in tooth- 
brushes, hair brushes, and industrial brushes. As plastics, 
they are of comparatively recent development, but already 
various types have been found well suited for use in extruded 
and molded goods. Great progress has been made in adapt- 
ing the standard operations of extrusion, compression mold- 
ing and injection molding to the peculiar thermoplastic 
properties of nylons. 

The present article deals with the injection molding of 
nylon, particularly that of the nylon known as FM-1.' The 
information presented should assist in determining the suita- 
bility of nylon for current military uses and for general use 
as a plastic after the war. All nylon is completely under 
allocation by the WPB, and military requirements have 
been such as to preempt both material and research effort 
which would have been devoted to more extensive develop 
ment and commercial evaluation of injection-molded nylon. 

Its commercial use thus far has been limited to a few 
specific military applications. Only small quantities are 
available for examination with respect to additional uses. 
Both this material and the technical services of its manu- 


t Engineer, Technical Service Group, Plastics Dept., E. I. du Pont de 
Nemours & Co., Inc., Arlington, N. J. 

* Engineer, Research Dept., Plastics Dept., E. I. du Pont de Nemours & 
Co., Inc., Arlington, N. J 

1 A molding compound manufactured by the Plastics Dept., E. I. du Pont 
de Nemours & Co., Inc. 


facturer must currently be restricted to demonstrated 
military needs. Some of the present uses of this material are 
under restrictions of military secrecy. Some others are 
illustrated herein. The sprues and runners shown on these 
pieces, molded in inserts in existing die-blocks, are much 
larger than necessary or recommended. 

Figure 1 shows spools about which are wound coils for 
actuating aircraft instruments. Nylon is used in this apph 
cation because it resists operating temperatures which distort 
other thermoplastics. The wall thickness is only 0.012 im., 
far less than would be required with thermosetting molding 
powders to provide the toughness needed during assembly 
operations. The opposite sides of the smaller spools can be 
forced together until they meet; when released, they almost 
instantly resume their original shape. Fig. 4 shows a 
Switchette housing, molded for General Electric Co., in which 
nylon provides the same advantages as in the coil forms which 
are pictured in Fig. 1. 

The slide fastener pictured in Fig. 2, is molded from 
nylon. In this use the material shows immunity to dry 
cleaning solvents, and it is unharmed by temperatures of 
ironing. The fluidity of nylon at time of injection is such as 
to permit its entry into fibers of the cloth tape to form a bond, 
and makes unnecessary the subsequent cementing operation 
customary with other plastics used for this purpose. The 
strength of the bond to the tape in this particular application 
exceeds that of cellulose ester teeth which have been cemented 


in place. (Please turn to next page) 


1—These spools around which are wound coils for actuating aircraft instruments, are examples of the type of articles 


whick are being injection-molded of nylon and suggest many interesting postwar uses. 2—-The injection- 


molded nylon slide fastener shows immunity to dry cleaning solvents and is unharmed by ironing temperatures 
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TABLE I.—DrmMENSIONAL STaBitity oF FM-1 Nyton 





Shrinkage parallel to injection 
Wail after 150-hr. heat treatment 





Specimen thickness at 167° F. at 250° F. at 350° |! 
in. in. /in. in./in in./in 
Bushing: 
1*/ie X 4/e X 2 in. */us 0 0.0011 0.0027 
1*/ie X 3/4 X 2 in. 13/99 0 0.0023 0.0047 
Disc: 
6 in. diameter; center-gated a/s 0.0017 0 0034 0.015 
Dise: 
4 in. diameter; edge-gated i/s 0.0015 0.0099 0.012 


Tensile bar 1/5 0.0078 0.0117 0 O1M 





Properties of nylon FM-1 


FM-1 nylon molding powder merits consideration where 
importance is attached to toughness, high softening tempera- 
ture and the ability to be injected in thin sections and to 
flow around complicated inserts. Molded pieces of FM-1 
nylon will be attractive because of their mechanical properties 
rather than their appearance. This material has a trans 
lucent light cream color. The lack of effective solvents for 
this nylon makes the incorporation of dyes a difficult problem, 
and colored molding compositions are not yet available. 
Moldings may be dyed by aftertreatment. Although the 
penetration by the dye is shallow, the hardness and abrasion- 
resistance of the pieces are such that the coloration may be 
durable enough for some purposes. 

The resistance of the material toward ordinary solvents 
results also in the lack of a satisfactory technique for ce 
menting it. Phenol and its homologs give a fairly satisfactory 
joint but are objectionable because of their corrosive nature. 
Nylon of this type cannot be made flexible by incorporation 
of plasticizers. It is insoluble, not only in common organic 
solvents but also in alkalis and weak mineral acids. It is 
dissolved by molten phenol and by formic acid, and is at- 
tacked by strong acids which cause hydrolysis into amine and 
dibasic acid constituents. 

Nylon is thermoplastic in the sense that it can be softened 
by heating, made rigid by cooling and resoftened by heating 
again. But it does not show progressive increase in plastic 
flow and decrease in tensile strength, as temperature is 
raised, to the same extent as do the ordinary thermoplastics 
such as cellulose acetate and the acrylics. In common with 
nylons of the types used in yarns and filaments, FM-1 nylon 
shows marked tendency to crystallinity. For that reason its 
behavior at its softening temperature is much different from 
that of thermoplastics which have no single softening tem- 
perature but simply become less and less viscous as tempera- 
ture rises. While FM-1 nylon does not show the “unmolding” 


3—A flow sheet for the manufacture of nylon. Chemical 
modifications are introduced at the part marked “auto- 
clave,” to produce FM-l1 molding powder. 4—In this 
molded Switchette housing, nylon offers resistance 


to temperatures which distort other thermoplastics 
4 
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~ | of other thermoplastics until its temperature has been raised 5 
— | to about 450° F., it should not be subjected to temperatures 
ion above 275° F. under load. Nylon moldings kept above 





0° F 300° F. for a-long time undergo discoloration and loss of ¢ 
_ toughness. The extent of loss will vary with the temperature ry : 
and contact with oxygen. The dimensional stability of 3 5 
027 FM-1 nylon at elevated temperatures is indicated in Table I. 4 - 
cad In the presence of moisture, nylon moldings undergo 8 Z 
150 dimensional changes to an extent which depends greatly i s 
" on the shape of the article. In general the dimensional : 
150 stability toward moisture is only fair. For example, an ; : 
—— § impact bar 5 in. X '/, in. X '/s in. is increased in length by 2 b 


0.008 in. per in. in going from zero moisture content to 
saturation. Since in thin sections stresses locked within 
here nylon pieces at the time of molding are relatively small 

































































eT a- because of the fluidity of the material at that time, moisture MOISTURE CONTENT © 
d to usually causes less dimensional change in a nylon article than 6 — 
M-1 in a molded article of a cellulose ester. 
rties Typical properties of FM-1 nylon are given in Table II. - 
ans- The test method used was in all cases that of the A.S.T.M. 5 
3 for unless otherwise designated. The superscript numbers - 
lem, in the data refer to deviations from the accepted 3 
ible. test methods. The following comments will be of interest fe 
the in reviewing the tabulated physical properties. The tensile z 
ion- strength does not represent a point of rupture but rather the 2 
y be fiber stress at which orientation of the molecules begins to 2 
take place. This orientation is accompanied by elongation > 
ents along the axis of stress to about 4 times the original length. & 
ce- Thereafter, the tensile strength may reach 60,000 p.s.i., and 3 
sai 5—Graph showing flexural strength and stiffness of ; : : 2 5 4 
on FM-1 nylon vs. its moisture content. 6—Moisture con- MOREASE wi WEIGHT % 
nic tent of FM-1 nylon vs. impact strength is traced in chart _ _ 
. nt TaB_e II.—TypicaL Properties oF FM-1 NyLon 
at- — NS te c= = - 
and Property Test method Test result 
Specific gravity D71-27 1.14 
ned Tensile strength —70, 77, 170° F., p.s.i. D638-42T 16, 620°; 10, 530; 9, 290° 
‘ing | Elongation —70, 77, 170° F., % D638—42T 3°; 54; 145° 
stic Modulus of elasticity, 77° F., p.s.i D638-42T 325, 500 
» is Flexural strength, 77° F., p.s.i. D650-42T 12,600—14,600 
tics Stiffness, 77° F. Arlington M-9 1.89-2.02° 
ith Impact strength, Izod —70, 77, 170° F., ft. Ib./in. D256-41T* 0.418; 0.944; 0.968 
Jon Rockwell number Arlington M-29 100 L; 65H 
its Creep in flexure Arlington P-25 89" 
| Deformation under load, 122° F., % D621-41T 4.0 
—_ Heat distortion temperature, ° F. D648-41T 149 
-m- Heat distortion temperature, low load, ° F. D648-41T 403° 
-Ta- Specific heat,cal./gm./°C. 2 —“—sSsSsSsi ee 0.55 
ag” Coefficient of expansion per ° F. D696-—42T 5.7 < 10-5 
Thermal conductivity, B.t.u./hr./ft.?/° F./in. D325-31T 1.74 
Dielectric strength, short time, V/M D149-39T 400 
Dielectric strength, step by step, V/M D149-39T 300 
Volume resistivity, ohm-cm. D257-38 1013 
Dielectric constant, 60, 10*, cycles D150-41T 3.8’; 4° 
Power factor, 60, 10*, cycles D150-41T 1.3; & 
Water absorption, % D570-42 7.3 
Flammability, in./min. D635-41T Self extinguishing 
Methods of working...... ha Cite. ORR nas és ab Injection, compression, extrusion 
Basic color. .... ad vad ess .... Light cream 
Resistant to...... a : laa? ae of gee _. .Esters, ketones, alkalies, alcohols, common solvents, 
weak acids 
SEE ee Cee ee eee si takin Aa <i Radiibat aie Phenol, formic acid, concentrated mineral acids 
EEE Te ee A ee .... Toughness, high temperature resistance, ability to 
injection mold into thin sections 
Ie) as ESE ee i eh beh dsc sduSacadacces Heat-resistant parts 
* —58° F. 6140° F. © Millimeters defiection at 0.125 in. thickness. 4 Mils after 48 hr. at 1600 p.s.i. and 77° F.— original deflection. 
* 64 p.s.i—D648-41T mod. / 33° C. dry. #% 22° C., 18% RH, 10 cycles. 4 Type R conditioning. 
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7 the oriented piece is considerably stiffer than the unoriented. med 

Obviously this orientation can be carried out practicably pres 

iin only in a filament, and hence the high tensile strength asso- duri 
ciated with the better-known forms of nylon cannot ordinarily mat 
peo be attained in molded articles. of tl 

# 12900 Although its indentation hardness, as measured by the ners 
Rockwell or similar methods, exceeds that of methyl metha- but ' 
sapeo soo * crylate, nylon is horny rather than brittle. This resilience thos: 
apoo = g coupled with a low coefficient of friction and relatively great At 
; hardness makes nylon moldings quite resistant to abrasion has » 
2 apee wo @ The impact strength is in the neighborhood of that of fabric- agai! 
= 4p00 a filled phenolic molding compositions. As the temperature is fabri 
lowered, nylon moldings retain their impact strength quite offse' 
wuss 40 well. At —50° F. the decrease in impact strength is ap Prog: 
° . preciable, but the strength still exceeds that of molding com- as th 

#0 -40 -00 © 20 40 60 60 we 0 0 160 positions which depend on plasticization for impact-resistance. 

VEER °C Although the melting point is high, there is a loss of rigidity Mol: 

with rising temperature. ’ 

. The effects of moisture content and temperature on various FN 
physical properties are shown in Figs. 5 to 9. The relation sharp 
between the load on the specimen and the heat distortion tures 

: temperature is shown in Fig. 11. The volume resistivity of orgas 
the nylon in thin sections is 10'* ochm-centimeters at 50 be he 

z percent relative humidity and about 5 X 10° ohm-centi- — 
© meters at 100 percent relative humidity. This change is due, the m 
r of course, to the absorption of moisture by the nylon and is of the 
reversed by drying. the m 

: When properly molded, nylon is so tough that conven be co 
tional methods of test fail to measure this property satis therm 

factorily. It has been found, however, that there is likely greats 

to be a considerable variation in toughness between molded cautic 

pieces which should be the same. More significant than the advar 

absolute value of toughness in the best pieces is the proportion settin, 

si of pieces which fail to possess the toughness which they should of ten 
“$0 -30 =10 © 10 20 30 40 SO 60 70 80 90 100 10 120 The accurate measurement of this variability necessitates be cot 
TEMPERATURE °C the testing of a large number of specimens. For this purpose It h 

a special test has been devised which enables this to be done the d 

with a minimum expenditure of time and material. The — 

9 y , : , a matic 
simple equipment for this break test is shown in Fig. 10 
Twenty-five test bars, 5 in. X 0.5 in. X 0.125 in., condi ceampe 

<b tioned for 24 hr. at 77° F. and 50 percent relative humidity, For ot 

280 are tested by being bent through 180 degrees around a as her 

— 2 '/,-in. round bar in this equipment, each one at 4 points in has be 

ton its length. A lot of FM-1 nylon is considered satisfactory Ear 

3 if there are not more than 8 breaks in the 100 bends thus moldit 

4 made. The toughness is stated in terms of the “hand-break moltet 

120 8 number” which is 100 minus the number of breaks. ‘‘Lucite” ms _ 

80 methyl methacrylate or ‘Plastacele’’ cellulose acetate , wae 

™ #52100 similarly tested give 100 breaks in 100 bends. velope 

- The effect of moisture is important with all conventional a 1 a 

° 10 20 30 40 $0 60 70 molding powders and is even more so with nylon molding and P 
ne ee on oon nn me powder. Moisture in the molding powder causes a sharp es 
reduction in the inherent toughness of molded pieces as well " the 

as being harmful to surface. Since the material picks up The se 

10 moisture rapidly, the predried nylon is packed for shipment p— he 
in small moisture-proof drums from which it can be used by pushec 
the molder with minimum exposure to the atmosphere. the die 
Another factor influencing the toughness of the molded piece — 

y is the particle-size of the molding powder. As shown in 
SS. JA oo 11—T! 
=. ia 7—Curves showing tensile strength and elongation vs. a 
temperature of FM-1 nylon. 8—Chart of impact strength ateetes 
vs. temperature. 9—Graph indicates the creep and moisture the FM 
: Scents stab nen ected absorption of nylon vs. time. 10—A drawing of equipment estent 
devised for the break test as a time- and money-saver 
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Fig. 12, the best results are obtained from material of inter- 
mediate particle size. Fine material gives poor results, 
presumably because it presents greater surface for oxidation 
during its passage through the heating cylinder. Fine 
material mixed with that of optimum size impairs the quality 
of the moldings obtained from the latter. Sprues and run- 
ners from molded pieces may be cut up and molded again, 
but the resulting molded pieces are markedly less tough than 
those from virgin material. 

Among molding powders of high impact strength, nylon 
has the outstandingly low density of 1.14 grams per cc. as 
against the 1.27-1.56 of cellulose acetate and the 1.4 of 
fabric-filled phenolics. The low density in some measure 
offsets the present high pound-cost of nylon molding powder. 
Progressive reductions in the price of powder will be likely 
as the production becomes greater. 


Molding technique for nylon FM-1 


FM-1 nylon requires a high injection temperature, melts 
sharply to a fluid condition and sets quickly. Since tempera- 
tures required are enough to cause incipient eharring of all 
organic materials, nylon in an injection cylinder should not 
be heated hotter nor for longer than is required to melt it 
completely and to provide a margin of temperature above 
the melting point which ‘vill prevent premature solidification 
of the liquid entering the die. Because of the sharpness of 
the melting point, the fluidity at the time of injection cannot 
be controlled by adjustment of temperature as with other 
thermoplastics. The fluidity of the material is so much 
greater than that of conventional plastics that special pre- 
cautions and equipment are required, but it is a distinct 
advantage when delicate inserts are used. The quick 
setting promotes a short cycle but necessitates close control 
of temperature to avoid premature crystallization, and must 
be considered in the design of the die. 

It has been pointed out that the cylinder temperature and 
the duration af the heating should not much exceed the 
minimum required for complete melting of the nylon. Auto- 
matic control of the cycle is recommended. The optimum 
temperature will depend upon the individual equipment. 
For one make of injection machine, equipped with a nozzle 
as herein described, the proper temperature of the material 
has been found to be 530° F. 

Early attempts to mold nylon in conventional injection 
molding equipment failed because of excessive oozing of 
molten nylon from the nozzle. This prevented proper seating 
of the nozzle in the dic bushing and proper closing of the die. 
It was realized that a shutoff nozzle would have to be de- 
veloped to overcome this serious trouble. Fig. 13 shows 
a nozzle of the plug-cock type, actuated by contact switches 
and pneumatic cylinders. The advantage of less wear of 
moving parts was overbalanced, however, by the complexity 
of the cylinder set-up which precluded its commercial use. 
The second nozzle used is shown in Fig. 14. The small plug 
was held in closed position by the pressure of the piston, and 
pushed into open position by contact of the die bushing when 
the die was closed. This nozzle was unsatisfactory because 
excessive mechanical wear resulted from the repeated impact 


11—The heat-distortion temperature of FM-1 nylon vs. fiber 
stress is shown in chart. 12—This line drawing demon- 
strates the effect of the particle size on the toughness of 
the FM-1 nylon. 13—This nozzle of the plug-cock type, is 
actuated by contact switches and by pneumatic cylinders 
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14 of the nozzle on the die bushing and because the shutofi 


was not reliable enough to permit of dutomatic operation o' 
the equipment. 

The nozzle shown in Fig. 15 works quite satisfactoril 
and allows automatic operation. Wear of the plunger anc 
drawing of the temper of the spring necessitate occasiona! 
shutdowns for repairs. The nozzle shown in Fig. 16 was an 
improvement over the preceding type in providing a positiv: 
shutoff, and avoided the drawing of the temper of the spring. 
Of the nozzles with moving parts, this one was the best 
The next nozzle, shown in Fig. 17, was a combination of th: 
first 3 types. It embodied improvement resulting from th: 
relocation of the springs which prevented any drawing of th 
temper, but did not work as an effective shutoff. 

The type of nozzle finally adopted is illustrated in Fig. 18 
This depends for shutoff entirely upon the restriction offered 
by a pack of screens of various sizes; it has the great ad 
vantage of freedom from moving parts and, therefore, freedom 
from wear. The system provides both an effective shutoff 
and a screen for the removal of unmelted particles. A series 
of cartridge heaters keeps the material molten in the front 
section. After continued operation the nozzle may readily 
be cleaned simply by removing the screen-pack compartment 
and replacing it with a new one. 

An injection machine of the type which uses a vertical 
cylinder, when equipped with a standard sliding head, has 
been found to be satisfactory for molding nylon. The sliding 
head serves as an effective shutoff and is shown in Fig. 19. 

Die design has been found to be of great importance in the 
injection molding of nylon. The molten character of the 
material when it enters the die allows it to penetrate around 
loose-fitting pins and out through any imperfection at the 
parting line of the die. For this reason dies must be very 
carefully made, knockout pins must fit closely and the mating 
surfaces must be ground to give perfect contact on the zone 
adjacent to the cavity. The fluidity of the molten nylon 
must be considered also in (Please turn to page 166) 


14—The plug in this second nozzle is held in closed 
position by the pressure of the piston and is pushed open 
by contact of the die bushing. 15—This nozzle which 
allows automatic: operation, works quite satisfactorily. 
16—Provision of a positive shutoff in this nozzle is 
an improvement over the preceding type. 17—This nozzle 
is a combination of the first 3 types. 18—Freedom from 
moving parts with a consequent freedom from wear is one 
of the principal advantages of this last type of nozzle 
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by JOHN DELMONTE* and WM, DEWAR®* 


Photoelastic detection of strains 





HOTOELASTIC examination of injection-molded trans- 

parent plastics permits a qualitative evaluation of the 
effects of different molding conditions. Unlike the physically 
stressed prototypes, the general appearance of molded trans- 
parent plastics is far from an orderly array of stress lines, 
depicting as it does the heterogeneous flow patterns occa- 
sioned by discontinuities within the mold. However, there 
are certain recurrent flow patterns which arise and which 
permit some interpretation. 

In order to reduce the number of variables, an injection 
mold for a radio push-button control panel was employed 
throughout the tests. The total weight of the molded part 
was 30 grams, based on a specific gravity of 1.27. All pieces 
were injection molded in a 4-oz. injection molding machine. 
The thickness averaged about 0.090 inch. 

Representative transparent grades of injection molding 
compounds of cellulose acetate, cellulose acetate butyrate, 
cellulose acetate of high acetyl content, polystyrene and 
polymethyl methacrylate were examined. The cellulose 
plastics were of medium-soft flow variety (MS) unless in- 
dicated otherwise. Most of the results are based upon 
photoelastic examination of cellulose plastics, largely because 
these gave the most distinct stress patterns. After molding, 
all samples were stored under the prevailing room tem- 
perature conditions until ready for photographing. 

The various transparent plastics, injection molded under 
the conditions described below, were mounted between two 
sheets of “‘Polaroid’’ film. A special green Wrattan light 
film passed a limited range of substantially monochromatic 
light, permitting the formation of dark and light regions, 
which otherwise would be ill-defined and difficult to photo- 
graph if the details were colored. 

While the accompanying photographs may suggest by 
reason of their mottled, dirty appearance that the specimens 
were not clean or clear, in all cases when viewed by the naked 
eye in daylight they appeared clear and uniformly trans- 
parent. Any departures from this condition as indicated in 
the photographs is due to the internal stress as revealed by 
polarized light. 


Test conditions examined 


There are many variables which will affect the quality and 
the photoelastic appearance of an injection-molded trans- 
parent plastic. Among these are: 

1. Injection molding temperature 
Injection molding pressure 
Speed of the injection ram 
Temperature of injection mold 
Time pressure is maintained on material after it enters 

the mold 

6. Time the material is cooled 

7. Moisture or impurities in molding material. 

Of the above variables the first 3 were the most critically ex- 
amined. Typical results are shown in Figs. 1, 2 and 3. 
Slow ram speed in these tests was 125 in. per min, and fast 
ram speed was 175 in. per minute. 

In critically examining these photographs, the following 


orm © bo 


procedure will facilitate observing and interpreting the various 
phenomena: 

A. Locate the weld mark where the divided paths of the 
flow have recombined. Distinct weld marks in the photo- 
elastic photograph, also accompanied by additional stress 
lines, are indicative of pronounced weld marks (an undesirable 
condition) and are usually visible in daylight to the naked eye. 

B. Examine those regions where a uniform dark or uni- 
form light color prevails. These are regions of constant 
stress and are a desired condition in injection-molded plastics. 

C. Examine those regions characterized by alternate 
light and dark bands or lines. These regions indicate a 
stress gradient and represent the most likely spheres where 
dimensional instability may occur. 

D. Examine stress lines at the corners passed by the 
molding material as it flows from one end of the mold to the 
other. These stress lines emphasize the desirability of well- 
rounded corners on molded plastics. 


Discussion of photographs 


At the first glance there may not appear to be very much 
difference between the various photographs. However, with 
some study these “fingerprints” of injection-molded articles 
may suggest where faults or internal strains lie in certain 
molded pieces. An examination of these photographs and 
many more leads to a number of general observations: 

In Fig. 2 observe the stress concentrations in the right-hand 
corners nearest the gate in A and B, more characteristic of 
high temperature moldings. Weld marks are very sharp at 
the lower molding temperatures in C and D. Also, observe 
the clearer pattern in the photoelastic photographs of trans- 
parent acrylic plastics in K and L. The absence of frequent 
stress lines does not mean that the acrylics are more free 
from strain than cellulose plastics, but rather that the acrylics 
are less optically sensitive to polarized light. This means 
that fewer light and dark bands will appear for a given stress 
gradient in acrylic plastics than in cellulose plastics. 

In Fig. 3, the greater concentration of stress lines in the 
high molding pressure specimen in M would suggest more 
dimensional instability. However, the weld marks are more 
pronounced at the lower pressures in N and O. The stress 


1—Photoelastic examination of sprues of cellulose ace- 
tate molded at 380 to 390° F. Y shows stress lines devel. 
oped at 6400 p.s.i. injection molding pressure, Z those 


developed at 16,000 p.s.i. injection molding pressure 
1 
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LEGEND 
cellulose acetate butyrate Bottom row: polystyrene (I and J); polymethy! 


Top row: cellulose acetate Middle row 
methacrylate (K and L) 


A-—380 to 300°F.; slow ram; 16,000 p.s.i E—370 té 380°F.; slow ram; 16,000 p.s.i I—410 to 420°F.; fast ram; 9600 p.s.i 
B-—380 to 3900°F.; fast ram; 16,000 p.s.i F—370 to 380°F.; fast ram; 16,000 p.s.i J—410 to 420°F.; fast ram; 16,000 p.s.i 
©-——335 to 350°F.; slow ram; 16,000 p.s.i G—370 to 380°F.; slow ram; 9600 p.s.i K—+#A10 to 420°F.; fast ram; 9600 p.s.i 
D-—335 to 350°F.; fast ram; 16,000 p.s.i H—-370 to 380°F.; fast ram; 9600 p.s.i L—410 to 420°F.; fast ram; 6400 p.s.i 


2—-Photoelastic examination of injection-molded radio push button presents a disorderly array of stress lines 
W. 


lines at the incompletely molded ends in P are evidence of lines developed at the lower injection pressure. This indicates than 


the back pressure developed by the material (Flow MS) as that for the thermoplastic material shown, the stress gradient 2 
it was chilling at a relatively low injection temperature. across the path of flow is much more apparent at the lower loser 
The specimens in the bottom row of Fig. 3 demonstrate the injection pressures. tempe 
reasonable uniformity of stress patterns in a specimen from 
the first molding cycle (U and V) and a specimen from the 


fifth continuous molding cycle (W and X). 1. 
Particularly noteworthy in Fig. 1 are the pronounced stress the vicinity of the weld mark at low molding temperatures turn 


This w 
Conclusions examit 


Stress lines are more frequent and more pronounced in gate a 
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LEGEND 


Top row. cellulose acetate Middle row: cellulose acetate (high acetyl); fast Bottom row: cellulose acetate (high acetyl); fast 
ram ram 

380 to 390°F.; fast ram; 16,000 p.s.i Q-—-350 to 360°F.; 16,000 p.s.i.; weld end 390 to 400°F 16,000 p.s.i.; weld end, first 
cycle 

380 to 390°F.; fast ram; 9600 p.s.i R—350 to 360°F.; 16,000 p.s.i.; gate end '——390 to 400°F 16,000 p.s.i.; gate end; first 
cycle 

380 to 390°F.; fast ram; 6400 p.s.i S—350 to 360°F.; 6400 p.s.i.; weld end ’—390 to 400°F 16,000 p.s.i.; weld end; fifth 
cycle 

320 to 330°F.; fast ram; 16,000 p.s.i T—350 to 360°F.; 6400 p.s.i.; gate end X—390 to 400°F 16,000 p.s.i.; gate end; fifth 
cycle 


When viewed with the naked eye in daylight all these specimens appeared clear and uniformly transparent 


than are the stress lines at high molding temperatures. the effect of moving weld mark up the latter path of flow. 


2. The weld mark for the specimen used in these tests was 3. Corners nearest the gate are more heavily stressed for 


closer to the gate under the following conditions: a) low high molding temperatures than they are for the low mold 
temperature, b) low injection pressure and c) slow ram speed. ing temperatures. 

his would be expected because the weld mark in the current 4. For minimum stress lines in the photoelastic patterns 
examination was formed from a path of flow directly off the the following combinations appear best: a) low injection 
gate and a second path of flow which had to make a sharp pressure, slow ram, high injection temperature; or b) high 
turn. Any of the conditions mentioned above would have injection pressure, fast ram, low injection temperature. 
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Resin impregnation of wood 


by RALPH CASSELMAN? 





that of the struggle to use to better advantage one of our 
most abundant and versatile raw materials—wood. Not 
many years ago wood technologists and chemists were 
strangers in most plants, not understood in others and fre- 
quently resented by the production-minded men whose only 
interest lay in making more of their standard type of produc- 
tion with faster equipment, or cutting the corners further to 
lower the cost per unit. 

These days, however, the story is far different. So many 
upheavals have taken or are taking place in the wood indus- 
tries that the total amounts to a mass movement having the 
momentum of a landslide. Of the many phases of this move- 
ment, one of the most important has comprised the association 
of wood with synthetic resins. We think there is no question 


= story of resin impregnation is part of a larger story— 


1 This paper was presented before the Wood Industries Division of the 
American Society of Mechanical Engineers in Davenport, lowa, on April! 27, 
and is published here ag Fe courtesy of that Society. 

*? Development Division, elite Corp. 


ALL PHOTOS, COURTESY BAKELITE CORP. 
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that these resins have in many ways contributed greatly to th: 
renaissance and the present recognition of wood as a moder: 
material of many uses and a future material of many mor: 
Resin adhesives for plywood and synthetic resin coatings ar 
the two outstanding contributions. It may be that resin in 
pregnation is another. 

By impregnation with synthetic resins, we strive to over 
come certain of the limitations of natural wood or to develop 
properties so different as to be considered new. The actual 
process of impregnation has been so frequently described that 
we need only outline the procedures in defining the two prin 
cipal types of treated wood: impreg and compreg. 

Impreg is made by impregnating wood, usually veneers 
with a synthetic resin solution, drying and then baking at 
200-250° F. to set the resin. The treated veneers are 
usually bonded as with plywood or laminated wood. Impreg 
has a density fairly close to that of the original wood. 

Compreg is made by impregnating, drying, then densifying 
under heat and pressure with steam platens; pressures run 
from 900 to 2800 p.s.i., temperature, 260-320° F. and press 
times, 20 to 100 minutes. Nominally anything compressed to 
appreciably less than its original thickness has been ‘‘com 
pregnated”’ but the product of greatest current interest has a 
specific gravity of 1.3 to 1.4, which is fairly close to the maxi 
mum obtainable with wood and resin. 

When the density is increased in going from impreg to com 
preg, the mechanical properties change about in proportion 
A good summary of these properties is given in Table I for 
Jabroc laminated densified wood made in England. 





TABLE I.—PROPERTIES OF JABROC LAMINATED DENSIFIED Woop“ 





Compres- Modulus 

Tensile sive of Shear strength 

Specific strength strength elasticity 1 to grain 
gravity p.s.t. p.sa p.s.4. p.sA 

8 20,000 8 Fee 

9 23,000 14,500 2,800,000 4700 
1.0 25,500 16,500 3,100,000 5250 
1.1 28,000 18,000 3,350,000 5750 
1.2 30,000 19,500 3,500,000 5300 
1.3 32,000 21,000 3,700,000 6800 
1.4 34,000 22,500 3,850,000 7350 


@ These data have been taken from the article ‘‘Resin Laminated Densifie 
Wood” by A. E. L. Jervis, Plastics 7, 122-127 (Mar. 1943) 





Other types of densified wood are made—one, for instance 
made by bonding veneers with phenol resin film under high 
pressure virtually without impregnation, another by bonding 
with thermoplastic resins and compressing both vertically and 
sideways—but in each case no real impregnation takes place 


Contributions of resin to wood properties 


In both compreg and impreg, wood is the backbone of the 
products; wood does the work. But the synthetic resin is a 


1—This zebra-hued propeller blade for a fighting plane 
is made from resin-impregnated wood laminations which 
are compressed into boards and bonded into a solid block 
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valuable accessory and helps to improve the qualities or work- 
ing properties in which the wood by itself is deficient. Here 
is a brief résumé of what the resin does for the wood: 

First—It plasticizes or softens the wood so that it can be 
compressed to high densities with reasonable pressure and 
moisture content. The effect is illustrated by the pressing of 
two panels of oven-dried birch of 16 plies of 0.05 in. thickness, 
total 0.80 inch. After pressing at 1000 p.s.i., the untreated 
panel remained at 0.79 in. thickness, density 0.76. The resin- 
impregnated veneers, however, compressed to 0.52 in. with a 
density of 1.34. 

Second—The resin holds the plies of veneers together. 
Since it has been found advisable to treat the wood in the 
form of veneers, a good durable adhesive is necessary to avoid 
delamination. Sometimes the impregnating resin serves as 
the adhesive in addition to its other functions; in other cases 
a separate coating of special adhesive is applied to the veneers 
to obtain adequate bonding. In some types of compreg, 
the resin is primarily the adhesive and impregnates only 
slightly. 

In principle, we are inclined to favor the separate adhesive 
in addition to the impregnant since the full bond is vitally 
important to the performance of the section and the added 
operation is probably worth while as an insurance. A heavy 
section such as a propeller may include more than a hundred 
glue lines, of which one failing may ruin the blade. 

Third—The resin bonds the fibers, fixing them in their com- 
pressed state and holds them firmly in place, fortifying them 
against tendency to spring back on release of platen pressure 
or when subjected to the action of moisture. At first glance, 
this bonding effect might be expected to result in higher cross- 
grain tensile strength and shear strength parallel to the grain, 
but the data are disappointing in that the values run only 
about in proportion to the density. 

Fourth—The presence of the resin interferes with the rate of 
moisture absorption and penetration. The effect is probably 
due to several factors: resin closes the open paths or channels 
through which moisture might pass. It may react with the 
wood constituents to produce a material less permeable to 
moisture. Densification also tends to reduce permeability. 
The effect of the resin in reducing penetration even in non 
densified wood is surprisingly great, especially when it is con 
sidered that a continuous film is not observable. Stamm and 
Seborg reported that treatment with 20 percent water- 
solution resin reduced moisture vapor transmission 90 percent 
compared to an untreated panel—better than most coatings. 

Fifth—The resin should have a real effect on the ultimate 
properties of the wood. Note that in this respect certain 
phenol resins at least differ markedly from waxes, oils, natural 
resins, urea resins and other impregnants, which only retard 
the rate of moisture absorption. These special phenol resins 
are capable of stabilizing the dimensions of wood so that swell- 
ing, shrinking and checking are materially reduced. This 
ability to stabilize is called the anti-shrink efficiency and can 
easily reach 65 percent with one treatment or 90 percent 
with several treatments. For a simple example, wood having 
a wet or green width of 11 in. and a dry width of 10 in. could 
by resin treatment be stabilized at 10.65 in. dry and 11 in. 
wet. The resin can be important where dimensions should 
be held closely throughout varying conditions of humidity. 

The stabilizing phenol resins also displace the equilibrium 
moisture content at given relative humidities. Our data 
show that birch having an equilibrium moisture content of 
8 percent will carry only about 4 percent when treated with 
30 percent of proper stabilizing resin. This effect may be of 





2—This cube was cut from a solid block of resin- 


impregnated wood laminations used in making a propeller 


some benefit in minimizing weight changes with increased 
humidity but unfortunately the control is gained only at the 
expense of an original weight penalty of about 20 per cent. 
The weight penalty is not equal to the total resin content since 
the volume is increased about 10 percent by the treatment. 

A further and important beneficial effect of the stability 
treatment is the better maintenance of mechanical properties 
when the wood is wet or higher in moisture content. The 
natural wood loses strength rapidly with increase in moisture. 
Birch, for example, with a nominal compressive strength of 
12,800 p.s.i. at 3 percent moisture content drops to half or 
6400 p.s.i. at 16 percent moisture content. Table II presents 
data regarding the effect of resin impregnation on wet and dry 
flexural strength of wood. 

TABLE II.—WetT AND Dry FLEXURAL STRENGTH OF RESIN- 
IMPREGNATED PLYWOOD, NOT DENSIFIED, BONDED WITH BAKB 
LITE Resin XC-16168 


Dry Wet 
flexural flexural 


Construction strength strength® 


pst p.s.4. 

1. 3-Ply '/,o-in. fir, alternate cross-grain, all 
plies untreated 8600 4320 

2. 5-Ply '/,-in. fir, alternate cross-grain, all 
plies contain 25 percent BR-16442 precured 9000 6630 

3. 5-Ply poplar, '/2-in. faces, '/s-in. core and 
cross-band, all untreated 3940 

4. 5-Ply poplar, '/9-in. faces, '/s-in. core and 

cross-band, faces contain 35 percent BR- 
16442 precured + 4820 


® Wet strength taken on '/: X '/2 X 9 in. samples boiled 10 min., soaked 
‘/: hr. in cold water. 


Sixth—The resin increases the hardness of the wood and to 
some extent the compressive strength. 

Seventh—Usually the impregnation tends to embrittle the 
wood, in extreme cases causing a loss of 90 per cent of the 
notched Izod impact strength. In a general way, the more 
thorough the impregnation, the greater the effect on the im- 
pact resistance. (Please turn to next page) 
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3--A daily shipment of blocks ready to send to the fab- 
ricator to be machined into finished airplane propellers 


Eighth—The impregnating resins markedly improve the 
wood's resistance to decay and attack by termites. 

Ninth—The phenol resins, at least, increase the wood's 
resistance to acids. 


Types of resins in compreg and impreg 


A number of synthetic resins have been proposed as impreg 
nants for wood but to date phenol resins have apparently not 
been equalled on an over-all basis. Exceptions should be 
noted, including melamine and polyvinyl butyral resins for 
certain special applications, but by far the greater bulk of 
compreg and impreg is made with phenol resins. 

In the phenol resins alone, however, there are many varia 
tions recommended for wood impregnation ranging from the 
low molecular weight, water-soluble, extremely penetrating 
resin on the one hand to the heavily bodied, almost non- 
penetrating, bonding resins on the other. A distinction is fre 


PROPERTIES OF BircH COMPREG MADE 


Taste III. WITH 
Various Restns* 
Birch Birch Birch 
impregnated impregnated impregnated 
with 34.5% resin with 30% resin with 30% resin 
Property X J-16235 BR-15100 BV-10678 
Specific gravity 1.32-1 .37 1.35-1.37 1.34 
Modulus of rup- 
ture, p.s.i. 38,000-40,000 37,000—42,000 40,000 
Modulus of e'as- 
ticity in bend- 
ing, p.s.i. 3.45 & 10° 3.0-3.6 * 10° 3.5 x 10° 
Impact strength, 
Izod, ft.-lb./- 
in. of notch 7.3 1.44.1 6-7.0 
Compressive 
strength, p.s.i. 25,000 25,000 25,000 


Shear strength, 
perpendicular 
to lamination 
and parailel to 


grain, p.s.i. 6000-7000+ 6000-7000+ 6000-7000+ 
Water absorp- 
tion’ 2.3 1-2 4-6 


* BR-15100 is a low molecular weight, water-soluble, metrating and 
resin; XJ-16235 isa ticized version of BR- fre BV- 
10678 is in alcohol solution of a medium molecular weight phenol resi 

* Test specimen 1 X 3 X “is in. crossgrain; dried 24 hr. at 50° C., weighed 
soaked ai br in {a water at 25° C.. and re- weighed. 
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quently made between the so-called “alcohol soluble” and 
“water soluble” but this distinction is unfortunately not ac 
curate. The water-soluble resins are also alcohol soluble and 
the alcohol-soluble resins can be rendered water soluble. 
Also some water-soluble resins impart to the compreg the 
properties usually associated with the spirit-soluble resins 
A better distinction might be to call them low or medium 
molecular weight resins—thke low range being 150-200, the 
medium range 500-1000. 

The data in Table III pertain to compreg made in standard 
procedures to develop balanced properties. If special proper 
ties are desired, they can usually be obtained in one way or 
another, sometimes at the sacrifice of other properties or by 
the use of special techniques. By special treating methods, 
for example, we have obtained compreg containing 40 percent 
resin having an impact strength of 14 ft.-lb./in. of notch, 
which is just about the ultimate for densified birch without 
any resin. We have obtained a density of 1.43, water absorp 
tion as low as 0.8 percent, modulus of rupture up to 55,000 
p.s.i., modulus of elasticity in bending up to 5,000,000 p.s.i 
The shear strength values can be adjusted over a wide range 
by cross-plying the veneers or piacing them at a slight angle 
by densifying from the sides as well as the top and bottom, 
or by introducing a wave in the plies of the veneer. 

It is obvious that with many of the variables subject to 
control, compreg is a custom-built material. Since the suit 
ability is not always described by numerically definable prop 
erties, any proposed application should involve not only an 
estimate of the properties required and the cost allowable, but 
actual trial under the most severe conditions likely to be 
encountered in service. 

Sometimes we like to look forward to what may eventually 
be available in materials. Asa guess, probably rash, on some 
of the properties that can eventually be expected, we can list 
the following: 


Specific gravity 1.4 
Modulus of rupture, p.s.i. 48,000 
Modulus of elasticity in bending, p.s.i. 5,000,000 
Impact strength, Izod, ft. Ib./in. of notch 12 
Compressive strength, p.s.i. 28,000 
Shear strength, parallel to grain and perpendicular to 
lamination, p.s.i. 8,000 
Shear strength, parallel to grain and lamination, p.s.i. 6,500 
Shear strength, perpendicular to grain, p.s.i 16,000 
Water absorption, 24 hr. percent 0.8 


These seem to be fair limits obtainable in a single parallel- 
grain material with practical equipment and procedures. 


Applications of compreg and impreg 

Many proposed applications for compreg have been listed 
but by far the most important present use of compreg is in 
propeller blades for aircraft. The English have long used 
several types of resin-treated or resin-bonded and densified 
wood blades and the compreg blade is now in successful pro- 
duction and use in thiscountry. Test clubs have been molded 
for some time utilizing a process in which the blank is pre- 
heated by high frequency, then molded and densified in 4 
heated press. 

Ventilating fans appear to be a legitimate field for treated 
wood because of its mechanical properties and resistance to 
corrosive atmospheres. For many years electrical insulating 
parts requiring high strength and shock resistance have been 
made of resin-impregnated and densified wood. Compreg is 
also used to take the concentrated (Please turn to page 168) 
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IFES of extruded Tenite tubing, used by U. S. 

Army fife-and-drum corps, have more tone pene- 
tration and wider octave range than standard metal 
fifes. They require no polishing to preserve their finish, 
will not freeze to the player’s lips in arctic weather, or 
become unbearably hot under tropic sun. Tenite fifes 
are rapidly produced by sawing and drilling the tub- 
ing, and inserting a plug in one end. 


{ 


Tenite is molded and fabricated into many other 
warfare products, which include bugles, bayonet scab- 
bards, ammunition rollers, and snake-bite kits. The 
use and distribution of Tenite are at present controlled 
by General Preference Order M-154 and Supplemen- 
tary Allocation Order M-326-a. TENNESSEE 
EASTMAN CORPORATION (Subsidiary of Eastman 
Kodak Company), KINGSPORT, TENNESSEE, 


TENITE REPRESENTATIVES: New York, 10 East 40th Street. 
Buffalo, 1508 Rand Building. Chicago, 1564 Builders’ Building. 
Dayton, Ohio, 305 Third National Building. Detroit, 904-5 
Stephenson Bldg. Leominster, Massachusetts, 39 Main St. W ash- 
ington, D. C., 1125 Earle Bidg. ... Pacific Coast: Wileon & Geo. 
Meyer & Company—San Francisco, 15th Floor, 333 Montgomery 
St... Los Angeles, 2461 Hunter St., Seattle, 1020 4th Ave., South. 


Tubing by Extruded Plastics, Inc. 
Fifes by Penzel, Mueller & Co., Inc. 









FUNCTIONAL DESIGN 


This rotor for the transmission of electric power is made 
in one piece by transfer-molding. Its bi-metal rings are 
set in permanent alignment. The molded assembly was 
designed by us in close cooperation with engineers in 
the aircraft industry. The single piece construction met 
precise requirements that were unattainable through 


previous manufacturing methods. 


INCORPORATED 


INJECTION AND TRANSFER 
STAMFORD, CONNECTICUT 


THE SYMBOL OF 
ENGINEERING EXPERIENC 
AND MOLDING SKILL 











PLASTICS ENGINEERING 


| in PLASTICS —e THESE IMPROVEMENTS 


.assembly and service problems eliminated 


through molded one-piece construction. 


.contact posts remain aligned with mounting 


screws. 


. balanced physical and electrical properties 


secured through our selection of molding 
material. 


. higher resistance to moisture, with consequent 


reduction in power loss. 


. improved contact and corrosion resistance ob- 


tained through bi-metal rings of copper alloy 
with silver finish. 


PLASTIC MANUFACTURERS 


MOLDING 
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@ Someone had to be first — in 
this case, the first commercial prac- 
titioner of dry plastics extruding 


was fl] AC OID 


@ We were the first to make ex- 
truding applications in the auto- 
motive field. Furniture and refrig- 
eration owed their original use 
of extruded plastics toll] (C010 
Later our machines and methods 
were copied. But still the new 


We also do injection molding 


DETR OMEMACOLD 


IRIGINATORS OF DRY PROCESS PLASTIC EXTRUSION 


... and it’s just as true in the plastics extruding field 


applications came from/]} J [ {}| [) 
During the war we have continued 
to pioneer new applications of 
the extruding process. 


@ We are extruding rigid and 
flexible materials in solid and hol- 
low shapes for many branches of 
the Army, meeting low-tempera- 
ture flexibility and high-tempera- 
ture stability requirements. 


MOCO) still leads the extruded 
plastics parade. 
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Engineering 


LAMINATING BY LOW-PRESSURE 
METHOD. J. D. Nelson. Gen. Elec. 
Review 46, 483-7 (Sept. 1943). Graphs 
are presented which show the variation of 
tensile, flexural and compressive strengths, 
and moisture absorption of cotton cloth 
bonded at laminating pressures of less 
than 50 to 1000 p.s.i. Ata resin content of 
59 to 62 percent the flexural strength 
reached a maximum at 650 p.s.i. for a 
liquid phenolic, at 950 p.s.i. for a molding 
phenolic and at 700 p.s.i. for a modified 
amino resin. Two-thirds of the maximum 
flexural strength of the liquid phenolic is 
obtained at 100 p.s.i. while only '/; to '/; 
is obtained at 100 p.s.i. for the other resins. 
The laminates made from the liquid resin 
also were superior in tensile and compres- 
sive strengths and in moisture absorption. 
A resin content of 52 to 55 percent, bonded 
at 100 to 300 p.s.i. would give about the 
maximum mechanical and physical prop- 
erties without resorting to high pressure 
molding. At the present limits of 65 to 
75 p.s.i., the effective utilization of po- 
tential strength is quite high particularly 
for the liquid phenolic resin. The use of 
the aminoplast resin can be justified only 
where a lower curing temperature is im- 
perative and where the lower strength and 
lower moisture resistance are acceptable. 
A comparison of grade C high-pressure 
phenolic laminate with various laminates 
bonded with the liquid phenolic resin at 
65 p.s.i, shows that the cotton cloth low- 
pressure laminate is slightly inferior in 
tensile, flexural and compressive strengths, 
tensile modulus and moisture absorption, 
and that the kraft paper, the 100 percent 
rag paper and the glass cloth, cotton fill, 
low-pressure laminates are superior in 
these properties. The glass cloth is diffi- 
cult to handle. The low-pressure lami- 
nates compare favorably mechanically 
with high-pressure laminates and possess 
the additional advantage of utilization in 
complex shapes without rupture of the 
fibers. 


MOLDED PLYWOOD AIRCRAFT. 
G L. White. Canadian Chem. 27, 
441-3 (Aug. 1943). The manufacturing 
procedures used in Canada to make the 
Anson Trainer Bomber, a molded ply- 
wood airplane, are described. Urea- 
formaldehyde resin glues are used for 
this purpose. The wooden surfaces are 
covered with dope and fabric. 


INTRODUCTION TO THE THE- 
ORY OF PHOTOELASTICITY AND 
ITS APPLICATION TO PROBLEMS 
OF STRESS ANALYSIS. R. E. Arthur. 
J. Royal Aeronautical Soc. 47, 263-72 
(Aug. 1943). An elementary explana- 
tion of the theory of photoelasticity 
for those unfamiliar with the subject. 


Chemistry 


END GROUP STRUCTURE OF 
POLYVINYL ALCOHOL. C. 5S. Marvel 
and G. E. Inskeep. J. Amer. Chem. Soc. 
65, 1710-14 (Sept. 1943). During the 
hydrolysis of polyvinyl acetate and also 
during reesterification of polyvinyl alcohol, 
unexpected and irregular changes in the 
apparent molecular weight of the polymer 
have been noted: A possible explanation 
of this behavior is that polyvinyl alcohol 
may have one terminal aldehyde group 
which, under acid conditions, can undergo 
acetal formation with the hydroxyl groups 
of neighboring molecules. Under alkaline 
conditions an aldol or reverse aldol reac- 
tion may occur to cause changes in mole- 
cular size. 


RESINOUS CONDENSATION PROD- 
UCTS OF ~-CRESOL WITH FORMAL- 
DEHYDE. A. A. Vansheidt, A. T. Iten- 
berg and V. Mikhailova. J. Gen. Chem. 
(U.S.S.R.) 12, 489-98 (1942). Molten 
p-cresol was mixed with paraformaldehyde 
and hydrochloric acid (1 percent of the 
cresol) and refluxed on a water bath. 
Free aldehyde was present after 180 hr. 
of reflexing. Ratios of 1.1 tc 10 mols of 
cresol to 1 mol of aldehyde yielded resins 
soluble in benzene, acetone and alkali 
solutions. The resins were attacked but 
were not readily soluble in gasoline and 
ethyl alcohol. The thermoplasticity or 
solubility of the resins was not affected 
by heating for 10 hr. at 130° C. The 
molecular weight of the resins varied from 
240 to 660 as the molal ratio of cresol to 
aldehyde was varied from 10 to 1.1. The 
resins are mixtures of materials of various 
molecular weights; they can be separated 
by fractional precipitation. The resins 
have a meso-methylene-poly-p-cresol struc- 
ture with » + 1 cresol units connected 
through the aromatic rings by m methylene 
bridges. In every case one molecule of 
formaldehyde binds one and two molecules 
of cresol. The aldehyde is reacted com- 
pletely only in the presence of a large ex- 
cess of cresol at 100° C. 


Properties 


CREEP IN AIRCRAFT PLYWOOD. 
J. Delmonte and E. Watkins. Aero Di- 
gest 43, 306-7, 365 (July 1943). Data 
are presented showing the creep of 3-ply 
birch and mahogany plywoods when 
loaded as cantilever beams. The effect of 
moisture gradient as a factor in distortion 
of plywood is also considered. 


TECHNOLOGY OF SYNTHETIC 
RESINS. K. Grossmann. Z. wirt. Fer 
tigung 45, No. 10, 7-11 (1941). Tensile 
and compressive properties of filled 
phenolic and urea resins reach their 
maxima and water absorption a minima 
when the materials are molded at 20 
atmospheres pressure (2940 p.s.i.). Ply 
wood need not contain more than 7 to 
8 percent resin, cellulose filled material 
not more than 25 to 35 percent resin and 
fabric laminates not more than 30 to 40 
percent resin. The materials should tx 
aged 10 hr. after molding before they ar 
used. Holes shrank 5 percent in diameter 
during the first 10 hours. 


DETERMINATION OF FREE 
FORMALDEHYDE AND AMMONIA 
IN PARTS MOLDED FROM UREA 
AND MELAMINE CONDENSATION 
PRODUCTS. A. Gaertner. Kunststoff 
Tech. u. Kunststoff-Anwend. 11, 272-8 
(1941). Since formaldehyde and thio 
urea interfere with the test for ammonia, 
a new procedure was developed. The 
formaldehyde is first precipitated with 
dimedon, then the material is treated with 
sodium hydroxide and distilled in vacuo 
The ammonia is collected in hydrochloric 
acid, treated again with alkali and dis 
tilled at atmospheric pressure. The am 
monia is then determined with Nessler’s 
reagent. 


Testing 


BEND-BRITTLE AND SHATTER 
POINTS OF RUBBERLIKE MATE- 
RIALS. G.E. King. Ind. Eng. Chem. 35, 
949-51 (Sept. 1943). Many rubberlike 
materials possess 2 relative points of 
change in physical properties correspond 
ing to the bend-brittle temperature and 
the shatter point. Since the bend-brittk 
point varies and approaches the shatter 
point, the shatter point seems to be the 
true brittle temperature. These points 
change although they hold their relative 
positions in respect to each other for vari 
ous plasticizers and for time of freezing 
The 2 points approach each other as hard 
ness increases through loading. Although 
there is a minimum distance from which a 
weight must be dropped to shatter a 
given sample, a greater distance does not 
raise the shatter point. The shatter and 
bend-brittle temperatures of several syn 
thetic elastomers are reported. 


BULLET “FOOTPRINTS” IN LAC- 
QUER AID SEARCH FOR BETTER 
WEAPONS. Metal Finishing 4/7, 539 
(Aug. 1943). The appearance of fine, 
closely spaced cracks in a lacquer coating 
on stressed metal parts is used to show 
the strain pattern in the part. To ob- 
tain quantitative information, the coating 
is applied to a standard steel bar which 
is bent under known loads as a cantilever 
beam. The cracks on the standard steel 
bar are then compared with those on the 
part under test. 
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— We're different. The thing that fascinates us most is plastics and the Shester aentean 
TE- post-war. layman, is now in a new 
edition. If you are a user 


. 35, or a potential user of 


like Lying there in the still hours, we think: will plastics be around? Our answer is yes. molded plastics, write 
sof : . : ; iw us on your letterhead 
ery We think: will plastics be cheaper? Our answer is pretty positive. for a copy of this plain 
and non-technical explana- 
; tion of their uses and 
ittle We think: will plastics be better? We can only say we're going to try to make characteristics. Free 
itter h to business firms and 
the them so. government services. 
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tive We try to remember all the new things we've learned about plastics by making 
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ENGINEERING ASPECTS OF 
PLASTICS. Henry Sang. Aero Digest 
43, 163-5+ (Aug. 1943). This is a survey 
of the status of plastics in the aircraft field. 
Choice of plastics is based on conservation 
of critical material, superior functional 
characteristics, weight savings or ease of 
fabrication. The kinds of plastics and 
their properties are reviewed. Trends in 
plastics engineering are linked to new de- 
velopments in resins and reinforcements, 
and design of structures in which smooth, 
regular stress-flow is assured by variable 
thickness and density. Construction of 
airplanes a few years hence is visualized 
by a process of molding at contact pres- 
sure from a strong tough resin enclosing 
microscopically fine glass or synthetic 
filaments. 


PLASTIC BODYWORK. W. Nichols. 
Automobile Eng. 33, 361-5 (Sept. 1943). 
The properties of the various plastics are 
surveyed and discussed from the viewpoint 
of bodies for motor cars. It is concluded 
that this application appears promising 
only with the use of laminates. The stand- 
ard fabric, paper and wood veneer mate- 
rials are in this group. A new laminate 
consisting of cloth made from fiber and 
wire, and bonded with a phenolic-type 
resin, offers distinct possibilities for the 
construction of automobile bodies. Ply- 
wood also is considered as a possible 
material for this part. 


PLASTICS AND THE OPTICAL 
INDUSTRY. W.G. Wearmouth. Proc. 
Physical Society 55, 301-13 (July 1943). 
The refractive indices for the range 4000 
to 7000 A. for a cast phenolic resin, 2 
polystyrenes, methyl isopropenyl ketone 
resin, cellulose nitrate, cellulose acetate 
and 2 polymethacrylates are given in 
graphical form. Water immersion has no 
effect on the refractive indices of poly- 
styrene and polymethyl methacrylate but 
those of cellulose acetate, cast phenolic 
resin and cellulose nitrate are markedly 
changed. Methyl methacrylate resin 
lenses can be surface hardened by placing 
them in a chamber which is evacuated 

“and the vapors from a heated bath of 
silica or glass allowed to impinge on the 
surface of the lens. The vapors condense 
to give a hard, permanent, glass-like 
coating on the lens. 


MICA REPLACEMENT. Scientific 
American 169, 11-12 (July 1943). A 
new synthetic plastic called “Polectron” 
is being used as a replacement for mica in 
electronic apparatus. It is estimated 
that one ton of “Polectron’”’ fabricated 
into mica replacement material will re- 
place 10 to 15 tons of imported block 
mica. “Polectron” can be used in the 
production of electronic apparatus with- 
out material changes in equipment or 
method of manufacture. 


Materials 


IMPROVED FORMULATIONS WILL 
EXPAND POSTWAR USES OF NYLON 
Product Eng. 14, 599-600 (Sept. 1943). 
Nylon plastic does not soften until the 
temperature reaches 450° F., is tough, has 
a specific gravity of 1.06 to 1.19, is slow 
burning, has good resistance to aging, 
sunlight, oils, grease, solvents, acids and 
alkalis, is easily molded and has good elec- 
trical properties. The first strictly plastic 
application was in bearings which require 
no lubricant for a light load at high speed 
or a heavy load at low speed. Films, 
coated fabrics and strips are proposed for 
use in furniture, shoes, handbags, luggage 
and carburetor diaphragms. Zippers, in- 
sect screening, tire cords, surgical sutures, 
rope, brush bristles, parachute cloth, and 
tubing have been made from nylon. 


SYNTHETIC RUBBER CEMENTS. 
D. V. Sarbach. India Rubber World 108, 
249-52, 261; 363-67 (June, July 1943). 
Hycar OR-15 has been found to be one of 
the most useful and versatile of the syn- 
thetic rubbers for use in cement and ad- 
hesion work. The principles of processing 
necessary to satisfactory manufacture of 
cements and solvents for Hycar OR-15 
are discussed. A brief outline for com- 
pounding the cements and 7 typical for- 
mulations are given. 


Applications 


AN AIRCRAFT DOUBLE WIND- 
SHIELD. R. L. McBrien. S. A. E. 
Journal 51, 350-5 (Oct. 1943). The de- 
velopment, advantages and disadvantages 
of the aircraft double’ windshield are dis- 
cussed. Tests and experience show that 
the optical characteristics of the double 
windshield are somewhat inferior to those 
of a single pane windshield, but that this 
is more than offset by the improved ice 
protection and by increased strength to 
resist bird-strike. Adequate heating can 
be supplied from the cabin heating system 
to prevent ice from forming on the wind- 
shield in all except the most severe condi- 
tions encountered. 


SYNTHETIC RESIN LAMINATED 
WOOD INSULATION. A. E. L. Jervis. 
British Plastics 15, 223-8 (Sept. 1943). 
Uses of laminated wood for insulation pur- 
poses are listed as switch panels, terminal 
boards, operating poles, fuse handles, lift 


rods for oil circuit breakers, explosion pots, 
insulator spindles, cross-arms, transformer 
blocks and winding supports for motors, 
Various graphs present data concerning 
the properties of laminated wood, includ- 
ing surface breakdown in air and in oil, 
breakdown voltages, dielectric strength 
through laminae, impulse flashover and 
moisture absorption. Two types of wood 
laminates are considered: one is made of 
veneers laminated with resin film and com- 
pressed hot, and the other is made by com- 
pressing and bonding together completely 
impregnated veneers. 


Coatings 


ENGINEERING FUNDAMENTALS 
OF AIRCRAFT FINISHING. A. L, 
Johnson and J. J. Oudhoff. Aero Digest 
43, 159-60, 165-6, 171-3, 175, 249 (Sept. 
1943). The various types of organic 
finishes used on aircraft are discussed, 
Wood parts first are treated with a sealer 
to penetrate the wood to prevent undue 
moisture absorption and retention. Filler 
then is added to fill the grain and any 
other holes. The surface after sanding is 
ready for lacquer or enamel. Certain 
variations from this schedule and the 
methods of application are discussed. The 
properties of cellulose nitrate, cellulose 
acetate and cellulose acetate butyrate 
dopes for finishing fabrics are compared. 
Directions for application and the prob- 
lems encountered in the doping operations 
are discussed. The treatment of metal sur- 
faces prior to coating and the application 
of lacquers to metal surfaces also is de- 
scribed. Use of finishes based on U.S. Gov- 
ernment specifications is recommended. 


WINDING-WIRE COVERING. H. 
C. Gee and J. F. Cowen. Elec. Review 
133, 134-6 (July 30, 1943). Wire cover- 
ing coatings based on nylon were de- 
veloped. Nylon has the requisite ad- 
hesion, toughness, abrasion resistance and 
chemical inertness, but in electrical prop- 
erties it fails to reach the standard re- 
garded as the minimum for a serviceable 
magnet wire. Lacquer coatings with 
suitable electrical properties were formu- 
lated from nylon mixed with certain 
thermosetting synthetic resins. These 
coatings do not crack when wound around 
a mandrel 3 times the wire diameter, after 
treatments for 24 hr. at 130° C., at 
—40° C., and after 24 hr. at 150° C. fol 
lowed by extension up to 28 percent. 
The abrasion resistance is approximately 
100 times that of enamel, and the scrape 
resistance approximately 15 times that 
of enamel. The modified nylon coatings 
are resistant to most organic solvents, 
to strong acids and to oils. Boiling 
alcohols, cresols, formaldehyde and phenol 
soften the coating. The conventional 
enamel coatings have 3 times the thermo 
plastic flow of the modified nylon coatings 
These new coatings are also more re 
sistant to oxidation than enamels. 
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This H-P-M turret type injection machine for molding 
thermo-setting resins is of revolutionary design — incor- 
porating new mass production features. Installed in the 
plant of one of America's largest builders of automobiles, 
this H-P-M injection machine is molding thermo-setting 
ports at a rate never before obtained. 


Basically the machine incorporates a turret with 
several mold stations. Each station is fitted with an 
individual injection mold. After the heated material is 
injected into mold, the turret indexes automatically so 
that the next mold can be filled. The molds are electrically 
heated and clamped by hydraulic pressure, consequently 











Patented and Patents Applied for—The H. P.M. Co 


the plastic parts are cured in the molds as the turret 
revolves. 


If you are planning to purchase new plastics molding 
machinery — be sure to investigate what H-P-M can offer 
you — gain the experience of the pioneer builder. 


HPH 


“CL - Hydraulic PLASTICS 
MOLDING MACHINES” 


The Hydraulic Press Mfg. Company 
Mount Gilead, Ohio, U.S.A. 
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Ewing Galloway 


Ul? Pratt lent 


Copies of these patents are available from the U. S. 
Patent Office, Washington, D. C., at 10 cents each 








PLASTIC BUTTON. D.S. Hart and A. D. Cronk (to Patent 
Button Co.). U.S. 2,327,521, August 24. An orientatable button 
head of the tack fastener type molded from plastic material. 


SHEET MATERIAL. G. J. Esselen (to Monsanto Chemical 
Co.). U.S. 2,327,627, August 24. A continuous sheet of a poly- 
vinyl resin is formed by extruding substantially fluid material 
upon a moving belt, heating while on the belt and subsequently 
cooling and removing the resin sheet. 


LAMINATED GLASS. L. P. Kyrides (to Monsanto Chemi- 
cal Co.). U.S. 2,327,627, August 24. A vinyl acetal resin, modi- 
fied with a dibenzyl or ditetrahydrofurfural ester of thiodiglycolic 
acid or homologues thereof, is used to laminate glass plates. 


SHEET MATERIAL. E. K. Carver (to Eastman Kodak 
Co.). U.S. 2,327,765, August 24. Films of resins, which adhere 
to metal, are cast on a surface of gelatin swollen with water, dried 
and stripped from the still swollen gelatin surface. 


CELLULOSE ESTERS. C. L. Crane (to Eastman Kodak 
Co.). U.S. 2,327,770, August 24. A fatty ester of cellulose is dis- 
solved in a water miscible organic solvent, a mineral acid hydro- 
lyzing catalyst together with a hydrolyst are added, and the solu- 
tion is maintained until a high acyl content is attained. 


AMINOPLAST. G. F. D’Alelio (to General Electric Co.). 
U. §. 2,327,772, August 24. An aminoplast modified with a nitrog- 
enous compound such as an aryl compound containing a sulfona- 
mide radical and a ureidomethylamino radical, and aldehyde 
reaction products of the aryl compounds. 


GRINDING WHEEL. S. S. Kistler (to Norton Co.). U. S. 
2,327,846, August 24. A grinding wheel comprising abrasive 
grains, and acid insoluble organic bond and a filler of polyviny! 
chloride. 


SYNTHETIC FIBERS. J. Dahle (to Pro-phy-lac-tic Brush 
Co.). U.S. 2,327,872, August 24. A mass of a polyvinyl com- 
pound containing unreacted hydroxy! groups is stretched beyond 
its elastic limit and while under tension is reacted with a car- 
boxylic acid, an aldehyde or a ketone. 


UREA-FORMALDEHYDE RESIN. H. J. West (to Ameri- 
can Cyanamid Co.). U. S. 2,327,984, August 31. Urea and 
aqueous formaldehyde are reacted with a high molecular weight 
aliphatic alcohol in the presence of a low molecular weight 
aliphatic alcohol under acid conditions. 


ISOTHIOCVANATE POLYMER. V. V. Alderman and 
D. D. Coffman (to E. I. du Pont de Nemours and Co., Inc.). 
U. S. 2,327,985, August 31. A polymer of an acyl isothiocyanate 
having an ethylenic double bond between the carbons alpha 
and beta to the active group. 


ADHESIVE TAPE. R. I. Coulter (to Minnesota Mining 
and Mfg. Co.). U. S. 2,328,057, August 31. Adhesive tape 
consisting of regenerated cellulose backing, a priming layer com- 
posed of rubber latex, polyviny! alcohol insolubilized with 
formaldehyde, and an adhesive overlayer composed of a hydro- 
phobic rubber-type resin. 


TREATMENT OF PLASTIC SHEETS. H. Dreyfus (to 
Celanese Corp. of America). U. S. 2,328,065, August 31 
Transparent plastic sheets are surface hardened by superficially 
softening the material with heat and then chilling rapidly. 


ADHESIVE TAPE. R. G. Drew (to Minnesota Mining and 
Mfg. Co.). U. S. 2,328,066, August, 31. Adhesive tape is 
prepared by treating a hydrophilic cellulosic film with a primary 
coating of latex and a hydrophilic protein glue which is tanned, 
followed by addition of an adhesive overlayer which is compatible 
with the primer. 


FILAMENTS. H. Buchsbaum and L. Becker (to S. Buchs 
baum and Co.). U.S. 2,328,125, August 31. Vinyl resin mixed 
with a plasticizer is heated to the liquid state and drawn in 
filament form from the molten surface. 


LIGHT POLARIZER. E. H. Land (to Polaroid Corp. 
U. S. 2,328,219, August 31. A light polarizer is prepared by 
orientation of molecules in a sheet of transparent vinyl resin 
which contains a dichroic substance. 


COATING. L. Balassa (to E. I. du Pont de Nemours and 
Co., Inc.). U. S. 2,328,249, August 31. A coating consisting 
of an oil-modified alkyd resin, vermiculite calcined at 600 to 
750° C., other pigment, solvent and drier. 


MOLDING MATERIAL. W. E. Gloor (to Hercules Powder 
Co.). U. S. 2,328,269, August 31. A molding composition 
composed of cellulose acetate and, as plasticizer, a mixture of 
one of the esters of phthalic acid, diethylene glycol diacetate, 
diethylene glycol dipropionate, glycerol triacetate or glycerol 
tripropionate, and triphenyl phosphate, sucrose octa-acetate, 
mannitol hexa-acetate, esters of glycolic acid or sulfonamids. 


VINYL RESINS. R. D. Freeman and G. P. Schmelter (to 
Dow Chemical Co.). U. S. 2,328,333, August 31. A mono- 
vinyl compound is polymerized in a metal mold, the surfaces of 
which are coated with a waterproof film of a cellulose ether, over 
which is coated a film of water-soluble cellulose ether. 


COATING. S. J. Roskosky (to E. I. du Pont de Nemours 
and Co., Inc.). U. S. 2,328,398, August 31. A wire enamel 
comprising a polyamide reaction product of monoaminomono- 
carboxylic acids and mixtures of diamine and dibasic carboxylic 
acids, and an alkyd resin, and a phenol-aldehyde resin 


UREA TRIAZINE RESINS. G. F. D’Alelio (to General 
Electric Co.). U. S. 2,328,424-5, August 31. Resins formed 
by the reactions of a chlorinated acetamide with a partial con- 
densation product of an amidogentriazine and a preformed 
compound consisting of a urea containing at least 2 methylol 


groups attached to the nitrogen. 


VINYL RESIN. C. A. Thomas (to Monsanto Chemical 
Co.). U. S. 2,328,510, August 31. The copolymerization 
product of 1-chloro, 1-fluoro ethylene and a substance contain- 
ing a vinyl or substituted vinyl radical. 
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Take a _— at what you don’t see! 


> 

* 
Only a photo of our Compression Room, where we have over 100 presses— 
fully automatic, semi-autothatic and hand molding presses—busy on a wide 
variety of jobs? Look closer! * 


Our experience with plastics goes" way back to the days of Dr. Bakeland, when 
we molded the first plastic parts. (Exactly the right plastic for your particular 
job!) We make our own dies in one 6f, the finest tool rooms you ever saw. 
(Saves you time, money and insures accuraty! !) We have a flare for design that 
has made Plastics History. (Talents strikingly*bold and intensely practical!) We 
are big enough to handle any size job but not+foo big to pooh pooh small 
jobs. (You, too,* will like the personal service you get.bere!) 


. . > . * 
Let us accept complete responsibility for your plastics*problem, and show you 
how even your most startling ideas can be translated intd.practical and profit- 
able reaiities. ~ 





“TAKE IT TO TECH-ART” 
As Do Experienced Purchasers of Precision Parts 

































ndustry was formed to assemble and disseminate 
plastics, to cooperate with 
and 
. of its military and allied departments, to promote social intercourse among 
those engaged in the plastics industries and generally through its activities 


to advance the application and use of plastics. 
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0} GET A PILE OF HELP ON PLASTICS 





4S YOUR COMPANY ONE 
OF TWE S350 PETE 7? 
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RIGHT ! LETS READ WHAT IT 
SAYS WERE AND WAVE YOUR 
COMPMNY MAKE /T 33//... 








The Society of the Plastics Industry is 
your organization. It exists to help you 
meet your specific problems and those of 
the industry in war and peace. Your com- 
pany—every company—will benefit from 
membership in it. 

Chartered in 1935 the S.P.1. went 
through the usual growing pains in pre- 
war years. In 1941 its membership listed 
only 35 companies among those engaged 
in the plastics business, in the making of 
plastics machinery or in businesses closely 
related to the plastics industry. 

But the needs of a nation at war... the 
many new problems of speeded-up pro- 
duction ... the necessity for close coopera- 
tion within the industry — brought new 
blood and life into the Society. Now 330 
companies are members. And many key 
men in those firms have individual 
memberships. 


War Effort Proves Valve of S.P.1.—During 
the last two years the Society has naturally 
put war work first. Its members have 
given essential engineering service to the 
government. Its technical committees have 
been working with the U. S. Naval Obser- 
vatory, the Naval Aircraft Factory, the 
U. S. Army Quartermaster Corps, the U. S. 
Army Ordnance Department, the U. S. 
Army Air Corps, and the U. S. Army Sig- 
nal Corps. They have acted as advisers to 
the Ministry of Supply in Canada. All of 
this experience gained in new uses and 
applications of plastics in wartime adds 
greatly to the storehouse of knowledge 
which will be helpful to the Society's 
members and to the progress of the entire 
industry. 

Yes, the S.P.I. is busy demonstrating 
its worth, But its full value to the industry 
and to each member will not be realized 
until it includes a larger membership in 








Three hundred and thirty companies, and their key 

personnel, form the S.P.1. to exchange information 

and receive aid on today’s plastics problems. 

If your company is a non-member, this message is 
especially for you. 


the industry. If your company is a non- 
member, it will pay you to look into the 
following definite benefits that result from 
taking part in the Society's activities: 


1. Association among members leads to 
an exchange of ideas on specific molding 
and fabrication problems. In addition to 
regular national meetings, sessions are 
held by the Canadian and Pacific Coast 
Sections and by local Chapters in various 
cities. 


2. Technical Organization and Service. 
This is the heart of the S.P.I. The organi- 
zation includes special committees on 
Thermosetting and Thermoplastic Plas- 
tics, Resin Adhesives and the Engineering 
Classification of Plastics. These commit- 
tees are building engineering data on 
materials and processes. Their work has 
been of great help in designing war mate- 
rial. This experience and their knowledge 
of new applications and the solution of 
the industry's production problems will be 
invaluable to all S.P.I. technical members. 


3. Wartime Information. A vital service 
to S.P.I. members is a series of authorita- 
tive, regular and special bulletins which 
have been keeping members up-to-date on 
Government rules and regulations, on new 
plastics applications and uses, and on new 
methods, materials and standards decided 


on by the industry. Other information of 
particular value comprises facts and fig- 
ures which S.P.I. can offer to aid its molder 
members in their relations with the 
W.P.B. and the W.L.B. and to help par- 
ticipating molders and fabricators in 
connection with tax problems and renego- 
tiation of contracts. 


4. Post-War Planning. It's not too soon to 
begin charting, the course of your plastics 
business after peace is declared. The S.P.I. 
has a complete set-up under a control com- 
mittee, which has already started to func- 
tion. The findings of these bodies will be 
important to every Society member and 
the life of the industry in peacetime. 


What to do about it 
(if you are a non-member) 


These are highspot advantages that every 
Society member can enjoy. More detailed 
information will be gladly furnished by 
William T. Cruse, Executive Vice-Presi- 
dent of the Society. The S.P.I. is your 
organization. You can make it your com- 
pany’s Intelligence Department and a 
technical adviser simply by becoming a 
member. There are six classes of company 
memberships. Individual membership is 
open to those employed by company mem- 
bers or engaged in engineering or design- 
ing plastics. 


THIS COUPON MAKES IT EASY FOR YOU TO TAKE THE FIRST STEP. 


ait. ‘ 


» 


ATTENTION: S. P. 1. MEMBERS 
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RAYCO QUALITY IS YOUR SAFEGUARD 


Dependable uniformity, cleanliness and purity characterize al] 
Rayco fillers. Quality is carefully controlled in order that users of 





product. Rayco cotton ‘‘Filfloc,”” cut to tiny but uniform lengths, 


imparts a definite increase in strength compared with wood flour 


the outstanding strength of high grade cotton tire cord in lengths 
ideally suited to molding use. 





FILFLOC ts Ram. nh ap ell cians. The high quality of Rayco fillers is important to you because it pro- 


vides the essential foundation for high quality in your product! 


Insist on compounds containing 
RAYCO Fillers— for good flow 
F ect taeeey on and maximum stren eth. 


RAYON PROCESSING CO. inc’ 


60 TREMONT ST., CENTRAL FALLS, RHODE ISLAND 


Developers aud Producers of 








‘CORDFIL Sree! Cotton Fillers for Plastics 


for plastics of utmost strength. 
138 MODERN PLASTICS 


Rayco-filled compounds may enjoy the maximum of good molding J 


properties, and receive the maximum of strength in the finished J 


filler. The fabric particles in Rayco ‘Fabrifil’’ are macerated under J 


careful control to effect an even-flowing compound. ‘‘Cordfil’’ offers 5 
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Williom Lescoze, orchitect, is credited with the first 
modern skyscraper (for the Philadelphia Savings Fund 
Society), and the first use of glass brick in a facade. 
Outstanding exomples of his work include Columbia 
Broadcasting's Hollywood Studios, the Ansonia (Conn. ) 
High School, and Longfellow Bidg., Washington, D. C. 


Wood plys, coated with a Resi- 
nox phenolic bonding resin, would 
be laid up on simple, inexpensive 
wood molds, tacked in place. 


e 


Molds would be covered with 
rubber bag ond cir evocvoted 
to form snug fit. Entire ossembly 
then goes into pressure chamber. 


Removed from mold, chair is one 
tough, resilient, monolithic piece. 
Sponge-Saflex cushion would be 
slipped on frame like an envelope. 


The Broad 
and Versatile Family 
of Monsanto Plastics 


(Trade names designate Monsanto’s 
exclusive formulations of these 
basic plastic materials) 


LUSTRON (polystyrene) - SAFLEX 
(vinyl acetal) « NITRON (cellulose 
nitrate) + FIBESTOS (cellulose ace- 
tate) - OPALON (cast phenolic resia) 
RESINOX (phenolic compounds) 


Sheets + Rods + Tubes + Molding 
Compounds - Castings - Vuepak Rigid 
Transparent Packaging Materials 





FROM A PILOT SEAT... AND RUBBER-LIKE 


SAFLEX... SOLID COMFORT, MASS PRODUCED? 


StRonG, lightweight pilot seats of plas- 
tics-bhonded plywood now in quantity 
production for the U.S. Air Forces were 
the principal inspiration for this interest- 
ing suggestion for 194X by well-known, 
New York Architect William Lescaze. 

Wartime success, however, in convert- 
ing Monsanto's Saflex from its original 
function as a tough, resilient interlayer 
for safety glass into what amounts to a 
new and promising synthetic rubber, 














also interested Mr. Lescaze and Jed him 
to include Saflex in his “specifications” 

Making use of war-stimulated bag- 
molding techniques, the chair Mr. Lescaze 
visualizes would be quickly and easily 
formed on inexpensive molds with little 
or no waste of material. It would be 
upholstered with a resilient, sponge-like 
Saflex and covered with a waterproof, 
washable, Saflex-coated fabric. 

The sketches below illustrate details. 















FACTS TO HELP YOU SHAPE THE FUTURE 


No one can say today with certainty that a chair such as 
Mr. Lescaze has suggested will ever be produced. It és cer- 
tain, however, that wartime advances in plastics materials 
and techniques wi// exert a strong influence over the shape 
of many things to come. That is why it will pay you to 
add “The Family of Monsanto Plastics, A Guide for Prod- 
uct Designers,” to your postwar file now. Its 24 pages are 
packed with facts on one of the largest and most versatile 
groups of plastics produced by any one manufacturer. 
Simply write: MONSANTO CHEMICAL COMPANY, Plastics 
Division, Springfield, Massachusetts. 
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Product Ulustrated, 
courtesy Amerioan Insulator Co, 


W...: HER trimming, smoothing or 


fitting plastic parts, it’s speed—with 
efficiency —that is demanded today 
in filing operations. This speed 
must take into consideration the 
shape of the part, the amount of ma- 
terial to be removed, and the char- 
acter of the material being worked 
upon. Hardness, softness, brittle- 
ness, flexibility, tensile strength — 
all complicate the working factors 
and have much to do with selecting 
The right file for the job. 

Nicholson has made a study of 
operations involving plastics filing. 
For most uses the files should have 


thin-topped teeth, plus fairly wide 
gullets to minimize the tendency 
to clog and to provide the proper 
“rake.” (This is particularly impor- 
tant with softer plastics having a 
tendency to shred.) 

Thin-topped teeth also serve to 
make up for the abrasive action of 
certain thermoplastics by continu- 
ing longer to provide sharp cutting 
edges as the tips wear down. 

Nicholson and Black Diamond 
Files for plastics include a range of 
cuts and sizes of Flat, Mill, Square, 


NICHOLSON FILE COMPANY «+ 


Round and Half Round; also sev- 
eral types of X.F. Swiss Pattern, in- 
cluding Knife and Pillar. For cheer- 
ful help on the best types of files to 
use on specific work, send us a 
description of your plastic parts, ma- 
terial or problem. For purchasing, 
contact your mill-supply house. 


FREE BOOK, “FILE FILOSOPHY” 


—48 illustrated pages on regular and 
special purpose files; proper use, care and 
other information useful to production and 


purchasing heads, foremen, key mechanics. 


44 ACORN STREET, PROVIDENCE 1, R.1., U.S.A. 


(Algo Canadian Plant, Port Hope, Ont.) 





Custom Woldenrs of Parts and Products 


BY THE INJECTION PROCESS 


® Pictured below is an old metal soap 


® Pictured below is the new plastic 
soa, dispenser—typical of many jobs 
Amos designs and molds. 


--and do you know 
where to use them? 


@ Amos engineers will tell you what can 
be done with plastics to your advantage. 
And our recommendations will be based 
on years of experience in designing and 
molding plastic parts and products that 
give complete satisfaction. Our reputa- 
tion rests on our advice to you. 


While we are now producing essential 
wartime goods, we're also helping many 
forward-looking companies to redesign 
for plastics—molded by the fast, efficient 
injection process—for quick production 
after the war. Upon request, we'll send 
you our 56-page picture portfolio which 
tells the story of Amos facilities and 


abilities. Write us today. 


AMOS MOLDED PLASTICS, EDINBURGH, INDIANA 


Division of Amos-Thompson Corporation 


lo ENGINEERS ANSWER 


YOUR QUESTIONS — HELP YOU DECIDE 


We know where plastics should be used and where they 
shouldn't—as well as the right plastics to use. Pictured 
below are some of the men on the Amos plan board— 
working on a customer's problem. 











% BENCHMASTER TOOL CO., LOS ANGELES, CALIF., 
has introduced an improved vertical bench milling machine with a 
quick-change attachment for vertical milling, an enclosed spindle 
for greater safety and a new subbase for improved working 
height and greater rigidity. The spindle head is designed to be 
rotated 60° either side of center through the adjustment of the 





2'/,-in. diameter arm which is clamped rigidly to the column. 
The entire head can be removed and replaced with an enclosed 
horizontal milling attachment thereby adding to the variety of 
jobs that can be handled. The machine stands 30 in. high and 
has a precision ground table 6 X 14in. with 3 T slots. Microme- 
ter adjustments for the table movements are operated by disen- 
gageable hand cranks while graduated dials reading in thou- 
sandths of an inch, simplify the resetting process 


% THE PRECO PRESS, DISTRIBUTED BY KINS- 
bacher-Murphy Co., Los Angeles, Calif., is credited by many war 
plants with noticeably speeding production. It has been used to 
laminate and mold wood, paper, plastics and powdered metal- 
lurgy, and has proved useful for compression molding of syn- 
thetic rubber, small rubber parts and plastics. It also is used 
for small-scale laboratory pressure tests. Standing 27.5 in. 
high and weighing 200 Ib., the press has a 750-watt heating ele- 
ment cast into each 8 X 8-in. platen. Since the platens are self- 
levelling, adjustments are said to be unnecessary. The press is 
equipped with dual thermostatic controls while a specially de- 
signed and patented 2-stage hydraulic pump provides rapid 
closure of the platens to the point of contact, then automatically 
shifts to low speed until desired pressure is reached. 


*% AIROP, INC., DEARBORN, MICH., HAS INTRODUCED 
a new device designed for activating toggle clamps. Marketed 
under the name of “Airop’’ the unit was developed to hold down 
large parts or assemblies where clamps would be required to 
encircle a job. Since the devices can be controlled from a central 
valve and made to operate simultaneously or at staggered inter- 
vals, they save the operator many steps since otherwise he would 
be forced to walk around the work repeatedly to manipulate the 
many clamps. Airop consists of a cast metal cylinder which 
houses a plunger connected with a toggle clamp. Pivoted to the 
base, the cylinder can rock freely to conform with the changing 
angle of the plunger as it moves back and forth activated by air. 


* A NEW GENERAL PURPOSE MARKING MACHINE 
has been introduced by Jas. H. Matthews & Co., Pittsburgh, 
Pa., for use in marking of part numbers, patent numbers, names, 
trade-marks and special lettering or designs on a range of shapes 
and sizes of parts up to 6 in. in diameter or thickness, Flat 
parts are said to be marked legibly by means of solid roller dies 
or mortised roller dies and interchangeable segment type while 
round parts are marked with flat dies or interchangeable stee! 
type. The unit can be furnished with a motorized unit or with a 
pneumatic attachment. 


*% ASMALL HAND SANDER WHICH WEIGHS APPROXI- 
mately 6 lb. and which has a speed of 3500 oscillations per min., 
has been designed by Sundstrand Machine Tool Co., Rockford, 
Ill., for all practical hand sanding and finishing operations. 
Capable of being equipped with different types of sandpaper at- 
tachments for large or small, wide or narrow, flat or curved 
abraiding surfaces on metal, wood, plastics or composition, the 
machine is operated with pad movements started and controlled 
by a palm lever fitted at the top of the housing. Free from vibra- 
tion, the sander is said to increase the life of abrasive paper. 


* SIX MEANS OF SPEEDING WORK ARE CLAIMED 
for the portable elevating tables brought out by Lyon-Raymond 
Corp., Greene, N. Y. With a capacity of 2000 Ib., the tables 
can be used to move dies in and out of presses or storage spaces, 
in elevating or revolving work to convenient positions for work, 
in transferring materials from one machine to another or from 
one level to another, in lifting or supporting overhanging work and 
in fabricating and assembling operations. Mounted on casters 
the 30 by 30-in. table has a 14-in. elevation. 


% TRAV-LER KARENOLA RADIO AND TELEVISION 
Corp., Chicago, Ill., has brought out a junction box set. This 
unit consists of a length of 2-conductor, tinsel cordage with a 2- 
conductor plug attached to the cordage on one end and a junc- 
tion box attached on the other end. The lower section of the 
Plastic junction box case has 2 silver-plated copper terminal 
jumpers and 4 terminal binding posts for necessary connections. 
Rigid cord clamps are molded into both halves of the box to pre- 
vent the cordage from slipping. The unit is said to withstand all 
U. S. Army Signal Corps tests and to meet their specifications. 


% SOLE MANUFACTURING RIGHTS FOR THE BA- 
shore Resiliometer, formerly manufactured by Testing Equip 
ment Co., have been acquired by Precision Scientific Co., Chi 
cago, Ill. The instrument is designed to measure the resiliency 
of rubber and extensible plastic compounds by indicating the 
rebound of a weighted plunger dropped from a predetermined 
height. It has been used for measuring rate and state of cure, 
for matching competitive compounds, for factory control tests 
on batches of cured and uncured compounds, and for measuring 
plasticity of uncured compounds and masticated rubber. 


% ROBERT H. CLARK CO., LOS ANGELES, CALIF., HAS 
designed a new thread-tool grinding fixture for grinding both 60 
and 29° threading tool bits. There is said to be no graduated 
scales or moving parts in the new fixture. The bit is slid into the 
holder, a set screw tightened and the fixture placed on the grinder 
work table properly positioned for the thread angle desired. The 
bit holders, available in 2 standard sizes, will securely hold round 
or square bits of all sizes from '/s to °/s in. for cutting both right 
and left hand threads. The unit may be used on any surface 
grinder or cutter grinder and is made of high permeability steel 
for maximum holding value and long life. 


% CAPABLE OF CUTTING PLASTICS AS WELL AS 
metals, wood and paper, a new band saw has been introduced 
by Boice-Crane Co., Toledo, Ohio, which can saw stock 8*/s in 
thick and handle work 27 in. in diameter. Blades from '/s 
in. to */, in. can be used while 8 speeds are provided to suit 
every blade and every material Heavy duty gears transmit up 
to l hp at lowest speed. 
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STOKES PREFORM PRESSES 


ROTARY PRESSES for High-Speed 
Production . . . Ball or Standard 
Shaped Preforms. Production rates 
up to 1,000 per minute. 


SINGLE-PUNCH PRESSES for General- 
Purpose Preforming. Readily changed 
from one job to another. Production 
rates up to 50 or more per minute. 


forming. 


TOGGLE-TYPE PRESSES for Heavy-Duty Pre- 
Pressures up to 80 tons. 40 or 50 
strokes per minute. 


Single-Punch General-Purpose Presses 
High-Speed Rotary Type Presses 


Stokes Automatic Preform Presses, for precompressing molding powders into 
tablets or pills of uniform weight, density and form, are available in types and 
capacities to meet every requirement. We build stock model Single-Punch, 
Toggle-Type and Rotary Presses to apply pressures up to 80 tons, also presses from 
100 to 300 tons capacity to meet special requirements. 


All are simple, practical machines, built for hard, continuous service and fully 
protected against damage from overloads and jamming. Construction is particu- 
larly rugged. Frames are semi-steel, combining the rigidity of castings with 
the strength of steel plate. Gears are well guarded. Bearings are large, and 
bronze bushed. Simple adjustments to control pressure, density, weight and 
thickness may be made while machines are running. 


Variable speed drives assure maximum production with various materials and on 
preforms of different size. Special shaped punches and dies or those to produce 
perforated preforms may be used. Presses are quickly changed over from one 
job to another. 


Write for new catalog No. 427 showing improved model Stokes ‘‘Standard’’ Semi- 
automatic Molding Presses and various models of Stokes Preform Presses. 


F. J. STOKES MACHINE COMPANY 
5934 Tabor Road Olney P.O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
Cleveiand, Detro t 


Pacific Coast Fepresentative L. H. Butcher Company, Inc. 


FJ. Stokes 





Write for new catalog No. 


427 showing improved 
model Stokes ‘Standard’ 
Semi - automatic Molding 
Presses and various models 
~ Stokes preform Presses 
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PUBLICATIONS 





Fundamentals of Radio 
by L. O. Gorder and K. A. Hathaway 


American Technical Society, Drexel Ave. at 58th St., 
Chicago, Il. 


Price $2.00 


The fourth in a series of pre-induction textbooks, this book was 
prepared in accordance with an outline supplied by the United 
States Office of Education and the War Department. The text is 
designed to supply the basic knowledge necessary for training in 
radio jobs in the Army Air Forces, Army Ground Forces and 
Service of Supply. The material deals with the fundametal 
principles of radio and the manner in which these principles are 
applied to radio transmitting and receiving sets. Mathematics 
are kept to the substitution of numerical values in the formula, 
all of which are worked by simple arithmetic. L.E.M. 


*% TWO BULLETINS HAVE JUST BEEN ISSUED BY 
Watson-Stillman Co., Roselle, N. J. No. 350-A describes in full 
the company’s line of hydraulic laboratory presses and equip- 
ment. Large illustrations supplement the verbal descriptions 
Bulletin No. 250-A presents the company’s Stediflo hydraulic 
pressure pumps. These pumps, available in standard sizes from 
3 to 200 hp. for pressures of 1500 to 10,000 p.s.i., are given a com- 
prehensive coverage. Copies are available upon request on a 
business letterhead. 


*% “FIREPROOFING OF TEXTILES” HAS JUST BEEN 
issued by Textile Research Institute, Inc., discussing the theory 
and practice of fireproofing as applied to textiles. Materials 
generally used to render textiles fireproof are described, methods 
for testing fireproof fabrics are outlined briefly, and tables are 
included covering recent patents and percentage by weight of 
various compounds in a cotton fabric necessary to prevent flame 
propagation. Inquiries should be directed to the Institute at 
10 E. 40th St., New York, N. Y. 


*% “IDEAS THAT WORK TO WIN” IS THE TITLE OF A 
small booklet just published by the Industrial Incentive Div., 
Navy Dept., 2118 Massachusetts Ave., Washington, D.C. The 
pamphlet is intended as a guide to management in establishing 
and conducting various incentive measures to stimulate produc- 
tion in Navy contract plants. Copies are available at the address 
given above. 


*% “PLASTICS IN PEACE-TIME” IS THE TITLE OF THE 
first of a series of industry studies reprinted from the August issue 
of Trust and Estates Magazine, New York, N. Y. In addition to 
stressing the versatility of plastics, attention is given to special 
properties and limitations of the material. Special note is taken 
of the impetus given the industry by the war. 


*% CATALOG NO, 103 JUST ISSUED BY KURZ-KASCH, 
Inc., Dayton, Ohio, lists the types of plastic knobs, dials and 
control balls supplied by this company. Detailed photographs 
of its products are supplemented by cross section drawings and 
dimension charts. 


* TYPICAL CUSTOMER TESTS FILL 30 of the 40 pages 
that go to make up the catalog on precision saws published by 
Doall Co., Des Plaines, Ill. Laboratory reports from various 
manufacturers, discussing the performance of the company saws, 
are interlarded with operational pictures. The last few pages of 


351 pages 
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the booklet are filled with statistical information on saw widths, 
types of saws, set and temper. A chart has been devised to sim- 
plify the task of selecting the proper saw for a particular job. 


*% “WOOD PRESERVATIVES” IS THE TITLE OF A 
pamphlet recently published by I. F. Laucks, Inc., Chicago, II! 
A brief summary of preservatives available from the company is 
followed by a discussion of the need for protecting wood and a 
full description of specific company treatments for a variety of 
wood products. A chart on the final page of the pamphlet serves 
as an easy guide to the properties of the wood preservatives. 


*% “INSULATING MATERIALS” IS THE TITLE OF A 
well-indexed catalog published by the Resin and Insulating 
Materials Div., General Electric Co., Schenectady, N. Y. 
Numerous illustrations are scattered through the 10 sections 
of this book which deal with varnish cloth, varnishes and com- 
pounds, glyptals, paper and fiber, tapes, cords and. varnish 
tubings, mica, wedges and soldering materials, cement and 
hand cream. Specification and property charts are included. 


% WITH THE ADDITION OF A SECTION COMPRISING 
brief biographical sketches of the great men of science, Zenith 
Radio Corp., Chicago, IIl., has brought its reference book, “‘Trail 
Blazers to Radionics and Reference Guide to Ultra High Fre- 
quencies,”’ up to date. The second half of this small book is 
devoted to a bibliography of existing literature about frequency 
modulation. Designed for use by engineers, the book is being 
received enthusiastically in colleges and Army training centers. 


” 


% YOUNGSTOWN-MILLER CO., SANDUSKY, OHIO, HAS 
announced a new folder describing its line of lubricating and 
hydraulic oil reclaimers. Covering reclaimers with capacities 
ranging from 2'/, gal. in 70 to 90 min. to 120 gal. in the same 
length of time, the booklet describes the units as being adapted 
to the restoring of all types of used oils including oils drained from 
aircraft engines, Diesel locomotives, gear reducers and com- 
pressors, without presettling or pretreatment. 


* ANEW BOOKLET ISSUED BY UNITED STATES PLY- 
wood Corp., New York, N. Y., emphasizes the many new de- 
velopments which the war has brought to the plywood industry 
and stresses the peacetime applications of these developments. 
More than 30 photographs of wartime uses of plywood are in- 
cluded in the leaflet showing not only flat plywood products 
but molded, metal-faced, waterproof and tubular products. 
Several pages are devoted to aircraft parts while another page 
shows recent developments in the boat field. 


*% A 16-PAGE CATALOG HAS BEEN ISSUED BY LEEDS 
& Northrup Co., Philadelphia, Pa., describing its portable 
universal pH indicator. In addition to a chapter describing 
the direct-reading with glass, hydrogen and quinhydrone elec- 
trodes, the book discusses the self-contained electrodes, the speed 
of operation, the unit’s strength and its reliability. Numerous 
jllustrations are used to give point to the text. 


*% A PAMPHLET HAS BEEN BROUGHT OUT BY THE 
Plastics Dept., E. I. du Pont de Nemours & Co., Inc., Arlington, 
N. J., describing heat-resistant Lucite molding powder. After 
answering the question, ‘“‘What is heat-resistant Lucite molding 
powder,”’ the booklet lists typical uses for this powder, its 
physical properties and the results of tests. One section is de- 
voted to methods of molding and extrusion. 


% ACCORDING TO A BOOKLET ON AIR CONDITION- 
ing and industrial refrigeration just announced by Westinghouse 
Electric and Manufacturing Co., controlled temperature, humid- 
ity and air cleanliness mean uniform quality, precision, fewer 
rejections and faster production. This 20-page book illustrates 
and describes the exclusive hermetically sealed compressor and 
traces its development from 1932 to the present day. jiIt also 
includes explanations and diagrams concerning the principles of 
air conditioning and presents the complete line of the company’s 
equipment for air conditioning and industrial ‘refrigeration. 
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Synflex Compounds as developed in our own laboratories are produced only in the form of 
rods, tubes, shapes, tapes and elastics 





These distinguished materials meet and surpass the 
most exacting requirements of the electrical and aviation industries. Many formulations are 
available, each for a specific job 
. Synflex FT 10 is used for the lowest temperature applicatiéns, retaining its flexibility to 
i Synflex FT 11, ¢ transparent material, is effective in a wide range of working 
temperatures from —60 F. to 188 F Synflex FT 22 has a high dielectric strength and for 
many applications supplants varnished tubing and sleeving 
Synflex rubber-like Tubings are in continuous lengths from B. & $ 24 (.021 1.D.) to 2.000 
1.D. Special sizes and shapes upon request 


Inquiries invited. We will gladly submit complete test methods, data and samples. 
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New PMMA handbook 





Following more than 2 years of research and collation, the 
Plastics Materials Manufacturers Association has just made its 
first general distribution of a technical data handbook summariz- 
ing the properties of 18 principal types of plastic materials. 

“Technical Data on Plastics Materials” first was envisioned 
as a collective effort by the manufacturers to acquaint molders 
with the merits and limitations of their various materials. It was 
spurred to completion by the need of the armed services for a 
standard reference work and was developed in collaboration with 
representatives of the armed forces, the aircraft industry and the 
National Bureau of Standards. The idea took form on April 7, 
1942, when W. E. Emley and Dr. Gordon Kline of the National 
Bureau of Standards, met with the PMMA's Defense and Govern- 
ment Relations Committee in Washington. Mr. Emley called at- 
teytion to the important defense need for more adequate plastics 
testing methods, and it was decided that, as distinct from the 
activity of the Society of the Plastics Industry in developing 
somewhat similar data from the standpoint of fabricators, it was 
the responsibility of the materials manufacturers to furnish their 
own information on properties of materials. 

A subcommittee of 7 technical men was put to work with in- 
structions to assemble all available testing data for comment and 
suggestion by representatives of the services and the Govern- 
ment. This preliminary work took the form of a blueprinted 
volume which was, in effect, the first edition of ‘“Technical Data 
on Plastic Materials." Published on May 22, 1942, this first 
draft was not intended for general distribution and only 50 copies 
were assembled. It merely provided the framework on which 
the present comprehensive volume was constructed. 

A meeting of the Chemical Branch of the War Production 
Board, Plastics Section, on June 18, 1942, was devoted to study 
and discussion of this preliminary volume, and it was concluded 
that extensive additional tests of materials and collation of their 
results, would be necessary to meet the needs of the war effort. 
This mecting was presided over by L. M. Rossi of Bakelite Corp., 
and the industry was represented also by John H. Adams and 
C. W. Blount of Bakelite Corp.; Willard F. Bartoe of Rohm 
& Haas Co.; L. L. Beck of Catalin Corp.; M. H. Bigelow of 
Plaskon Div., Libby-Owens Glass Co.; John C. Brooks and H. 
K. Nason of Monsanto Chemical Co.; H. W. Paine and A. E. 
Pitcher of E. I. du Pont de Nemours & Co. Inc.; and L. W. A. 
Meyer of Tennessee Eastman Corp. 

Suggestions advanced by Army, Navy and Bureau of Standards 
men at this meeting gave final form to the data book, but the 
additional research required necessitated nearly a year’s addi- 
tional work before the book finally was published on August 15 
of this year. Fundamentally the revision broadened the data 
from that bearing on familiar peace time applications—princi- 
pally electrical properties—to the radically different military re- 
quirements with the stress placed on physical and chemical tests. 

As finally published the handbook, bound in maroon paper- 
board covers with a spiral of paper laminate, is a neat job of 
format and printing. The title pages include a list of the 18 
member companies of the PMMA, and a 3-page introduction out- 
lines the purpose of the volume: ‘‘To acquaint its user with the 
nature, particular merits and utility of various plastic materials 
and with property values, as measured by recognized methods, 
commonly to be expected in available forms and modifications 


of the various basic compositions.” 
Materials for which data are given are: caséin plastic, cast 
phenolic resins, cellulose acetates, cellulose acetate butyrates, 


cellulose nitrate, ethyl celluloses, laminated phenolic plates, rods 
and tubes, melamine molding materials, methyl methacrylates, 
nylon, phenoi-formaldehyde molding materials, phenol-furfural 
molding materials, polystyrenes, polyvinyl formulas, acetals and 
butyrals, polyvinyl chloride plastics, urea-formaldehyde molding 
materials, vinylidene chloride (saran) and vinyl chloride-acctate 


resin compounds. In the main body of the book, each of these 
materials is taken up in order. In each case an explanatory fore- 
ward—describing the material, its characteristics and recom- 
mended processing—is followed by more detailed tables and 
explanatory charts. 

For each material, there are 2 pages of tables—one on a pink 
sheet listing properties bearing primarily on fabrication, and one 
on a yellow sheet indicating strength of the finished product 
The pink-sheet table contains 2 sections: items relating to ease 
of fabrication, and values from miscellaneous tests. The yellow 
sheet covers values from electrical tests, values from mechanical 
tests and values from fatigue tests. In many cases there are 
graphs on the backs of the tabular sheets illustrating effects of 
temperature and humidity on test values, covering such values 
as impact strength, compressive and flexural strength. 

Tubular values often elaborated upon in footnotes which are 
clear and concise, add much to the value of the entire book. Ex- 
planatory forewords often run to 2 or more pages, and there is 
evident intention to provide every available scrap of verified 
information. Tables for some of the more active materials—such 
as the cellulose acetates, cast phenolic resins, phenol-formalde- 
hyde and furfural-aldehyde-phenol molding materials, laminated 
phenolic tubing and plate—run to such length laterally that the 
pages containing them are accordion-folded into the book. 

Finally, there are pink and yellow tables summarizing the 
values for all the plastic materials in the manner originated by 
the PLastics CaTaLoc. These tables permit a rapid survey of 
test values for the various materials in ascertaining what ma- 
terials exhibit the values desired. The foreword to the tables 
wisely explains that, ‘Unfortunately, exactly the same methods 
of test have not been equally suitable for all materials. To 
that extent all values presented for the same property in different 
materials may not be equally comparable. Such apparent in 
equality in the data will be lessened, however, if it is remembered 
that many test values cannot be translated exactly into values to 
be expected in commercial moldings or articles. Factors of de 
sign, fabrication, atmospheric conditions, rates of stressing, etc., 
complicate the translation so that reported data must be taken as 
being somewhat rough rather than precise property evaluations.”’ 

Throughout the book, no attempt is made to show minor dif 
ferences between materials which for many practical purposes 
are essentially alike or at least very similar. Where a range in 
value for a property is given it may signify either (1) the range 
within which the values for all members of the group described 
will fall, or (2) approximately the variation which should be ex 
pected and allowed for from lot to lot or batch to batch for any 
member of the growp. In many cases it has been possible to 
“‘type”’ materials so closely that ranges in value shown are much 
more nearly the latter. The yardsticks of measurement chosen 
for the tables are the test specimens and methods of test which 
have been adopted as standards or tentative standards by the 
American Society for Testing Materials. 

“Where it is possible to choose methods of molding,’’ the book’s 
introduction warns, “it should be remembered that the produc- 
tion of an at least apparently sound piece becomes almost wholly 
dependent upon the conditions to which the molding material is 
subjected. Some materials may mold more readily than others, 
or may appear to do so, but despite any initial lack of success 
with an unfamiliar material, it should be obvious that no material 
offered for sale by a reputable manufacturer can be wholly bad. 
It also should hardly be expected that all molding operations will 
be found equally suitable for all materials and all jobs. 

Toward this end, “Technical Data on Plastic Materials” is a 
notable first step. Considering the difficulty of standardizing re- 
sults to be expected from plastic materials, it is a good job. It is 
to be hoped that in future editions the gaps existing in many tables 
will be filled in and that perfection of standard testing methods 
will permit even more precise delineation of the qualities of vari- 
ous plastic compositions. Copies may be obtained by responsible 
persons within the industry at $1.50 per copy, by addressing the 
Plastic Materials Manufacturers Association, Tower Building, 
14th and K Sts., Washington, D. C. 
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news, Government orders and regulations affecting 
industry, with analysis of the plastic situation 
by R. L. Van Boskirk, our Washington correspondent 


K 


RECTOR MOVES UP 


Clinton “‘Pete’’ Rector has been named Deputy Chief, Plastics 
Section, Chemicals Division, War Production Board. Mr. 
Rector, formerly with Bakelite Corp., has been serving as Chief 
of the Thermosetting Unit for almost a year and a half. 


COL. DORIOT TAKES ON ADDITIONAL DUTIES 


Colonel George F. Doriot has been named Chief of Military 
Planning Division, Office of Quartermaster General, to succeed 
Col. David H. Cowles. He will continue as Chief of Research 
and Development Branch and as Materials Controller in charge 
of all raw materials in the Quartermaster Corps. Col. Doriot, the 
immediate superior of Major Hobson, is well known to many 
plastics manufacturers for his sympathetic understanding of the 
industry. He has taken an enthusiastic interest in the develop- 
ment of such Quartermaster items as helmet liners, canteens, 
rifle covers, rain coats and numerous other items. He now is on 
leave of absence from the Harvard School of Business Adminis- 
tration where he is assistant Dean and professor of manufactur- 
ing. Col. Doriot is a member of the Board of Directors of several 
large corporations and has been a consultant to many others. 


POLYETHYLENE ALLOCATED 

Polyethylene, a plastic material used in manufacturing wire 
and cable, and polyethylene scrap were placed under allocation 
by WPB through issuance of Allocation Order M-348, effective 
October 1. The order provides that no person shall use, deliver 
or accept delivery of polyethylene or polyethylene scrap after 
October 1 except as specifically authorized by WPB or under 
the exceptions allowed by the order. A supplier seeking authori- 
zation to deliver polyethylene in any month must apply on Form 
WPB-2946 (formerly PD-601) by the 20th of the month pre- 
ceding that in which delivery is planned. A person seeking 
authorization to use or accept delivery of polyethylene in any 
month must apply on Form WPB-2945 (formerly PD-600) by 
the 15th of the preceding month. 

Exemptions provide that any person who is not a supplier 
may deliver polyethylene to a supplier without specific authori- 
zation, and one 5-pound sample of polyethylene may be delivered 
by any supplier to any person in any month, and may be accepted 
and used by that person for experimental purposes without 
specific authorization. Polyethylene scrap may be delivered 
by any person to a scrap dealer and may be cleaned and sorted 
by a scrap dealer without specific authorization. Any person, 
including a scrap dealer, may deliver polyethylene scrap to any 
person who produces polyethylene, and the producer may re- 
process it, without specific authorization. At the present time, 
use of polyethylene is confined strictly to military uses. It has 
been manufactured in small quantities in England for several 
years, but is relatively unknown in this country. The Govern- 
ment has requested that technical information on the subject 
be withheld. 


PRICE ADJUSTMENT FOR ETHYL ACETATE 


To maintain and expand the production of ethyl acetate, 
OPA has authorized price adjustments. A producer who desires 
@ price adjustment can apply to OPA and show that the present 
maximum price subjects him to substantial hardship, that a 
general shortage of ethyl acetate exists and that the adjustment 
is necessary to permit him to continue or expand production. 
The price adjustment procedure is established by Amendment 
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No. 11 to Supplementary Regulation No. 15 to GMPR, effective 
October 1: The general price regulation sets ceilings in accord- 
ance with the highest prices prevailing in March 1942. 


ACETONE AND DIACETONE UNDER ALLOCATION 


Two important solvents, acetone and diacetone, have been 
placed on allocation by order M-352, effective for October de 
liveries. No person may accept delivery in any month from 
all suppliers of an aggregate of more than 1750 Ib. (5 drums 
of acetone, or more than 2075 Ib. (5 drums) in the aggregate of 
diacetone except on specific authorization from WPB on Form 
WPB-2945. ‘Applications must be filed by the 10th of the 
month preceding that in which delivery is sought. To accept 
delivery in any month from a!l suppliers of more than 350 Ib 
but less than 1750 Ib. of acetone or of more than 415 Ib. but less 
tha : 2075 Ib. of diacetone, a customer must file with each sup 
plier by the 10th of the preceding month a certificate of intended 
use as provided in the order. 

While acetone and diacetone are used for many purposes aside 
from plastics, they are used largely in this industry as solvents in 
cements which are used to hold the various parts of an item 
together. It is believed that transfer from the priority system 
to the allocation system will insure the plastics industry of a 
more stable supply for essential purposes. 


LABORATORY RATING FOR REAGENT CHEMICALS 


Preference ratings on deliveries of reagent chemicals for 
laboratory use were reassigned September 28 by the WPB 
through issuance of Preference Rating Order P—135 as amended 
Preference rating AA-1 is assigned to deliveries of any reagent 
chemical to any laboratory to which a serial number has been 
assigned under Preference Rating Order P-43 governing labora 
tory equipment, and to any laboratory owned and operated by 
the Army or Navy. Preference Rating AA-2 is assigned to 
deliveries of any reagent chemical to any laboratory lacking a 
serial number under Order P—43 or to a distributor or producer 
of reagent chemicals. Order P—135 formerly assigned a blanket 
rating of AA—2X to reagent chemicals for laboratories 


MINOR INSTALLATIONS FOR MANUFACTURERS 


Under a new amendment to P-89, a chemical manufacturer 
now can obtain items to add to an installation in order to im 
prove production provided the cost does not exceed $500, ex 
clusive of labor. Previously he could replace only the part that 
was uneconomic or worn out. The revised order also raises the 
small order exemption for aluminum from 100 to 500 Ib. a 
quarter. The revision further specifies the information re 
quired when applying for special ratings for containers. These 
directions apply only to companies who have a serial number 
under P-89. Most molders operate under CMP-—5 and, there- 
fore, are not affected by the provisions of P-89. It is believed 
that CMP-5 will continue to be the most satisfactory system 
for obtaining MRO supplies in so far as molders are concerned. 


A MAILING CARD WITH PRIORITY REQUESTS 


When processors request priority ratings they should include 
a self-addressed return card in their correspondence with a 
space clearly marked where the serial number of the case can 
be stamped. The case will be given a serial number as soon as 
it reaches the Field Office or Washington, and that number will 
be stamped on the applicant’s card and immediately returned 
to him. This procedure will save much time in future com 
munication concerning the request. When an applicant calls 
or writes Washington concerning the status of his request there 
is no immediate way of locating his particular request among 
hundreds of others unless the number is known by both parties 
It can be traced quickly only when the number is known, 


CHANGES IN HANDLING WPB FORMS 


According to Operations Vice-Chairman H. G. Batcheller, 
thousands ‘of application forms formerly routed to the WPB 
in Washington now will be processed in the field as a result of 
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several specific measures to implement the decentralization 
policy. 

Specifically, the changes in regional handling of WPB appli- 
cations are as follows: 

PD-1A applications: At present, field processing is limited to 
applications of less then $500 in value. This authority now is 
increased to applications up to a value of $1000, and after 90 
days, the authority will extend to applications of a value of 
$2500. 

Industrial Projects: On October 15, field offices were sched- 
uled to begin processing applications up to $10,000 in value 
(excepting certain types of projects), and this authority is to be 
increased to cases of $25,000 in value or less beginning January 
15, 1944. 

Emergency Assistance Applications (PD-333): Field offices 
now process PD-333's up to a value of $500. This is to be 
“increased to $1000 within 30 days, and to $2500 within 60 days 
The authority to grant emergency AAA ratings, however, will 
remain with the Washington office for the time being. 

Appeals: At the present time, the field offices handle appeals 
under 60 WPB “L” and ““M” orders, and are permitted only to 
deny such appeals or to recommend approval. They are not 
permitted to make outright grants on appeals. Within the 
next few weeks, 136 additional orders will be referred to the 
field with action limited as above on 66 orders, and limited to 
recommendations for denial or approval on the other 70 orders. 


WAGE INCREASES 

The limitations within which employers may grant individual 
pay increases have been relaxed somewhat by WPB. A new 
general order permits employers of 31 or more employees to 
increase wages or salaries up to $5000 for merit, seniority, pro- 
motions, etc., without approval if such increases are in accord- 
ance with a schedule which consists of job classifications, wage 
or salary rate ranges, and a plan of making such increases within 
such rates and ranges. This liberalization is subject to the 
following restrictions: 

1. The total of such increase to any individual may not 
exceed 10c per hour during any year, and the total amount 
expended on such increases during any such year may not exceed 
an average of 5c per hour for all employees in the establishment 
whose wage or salary raises are subject to the Board’s jurisdiction. 

2. Increases may not be made the basis of an application to 
the Board for the approval of increases to eliminate intraplant 
inequities. 

3. Increases may not result in the payment to any employee 
of a rate in excess of the highest rate paid by the employer be- 
tween July 1, 1942, and June 30, 1943, for jobs of similar skill, 
duties and responsibilities. 

4. Such increases may not result in an appreciable increase 
in the level of production cost and may not furnish a basis either 
to increase prices or to resist a justifiable reduction in prices. 

5. The increases may not be made contrary to the terms of 
any bargaining agreement covering any or all the employees of 
such employers. 

The increases are limited to those made for improved quantity 
or quality of work or service. Increases based upon seniority or 
promotion still require a schedule which must have been approved 
or have been in effect before the start of wage stabilization. 


PAPER FOR VULCANIZED FIBRE 
In an amendment to order M-241-a, Oct. 5, paper for vul- 
canized fibre is placed officially on the unrestricted production 
list so that manufacturers no longer will have to worry about 
convincing their supplier that paper for this purpose may be 
classified under list A. There has been some confusion in the 
trade because paper for vulcanized fibre was omitted from the 


original order. 


POLYVINYL BUTYRAL FOR CIVILIAN SAFETY-GLASS 


With prospects of increased amounts of polyvinyl butyral 
being available for essential civilian uses, the Chemicals Division 
plans to allow limited amounts for civilian safety-glass. The 


proposed allocation policy will be based upon the applicants’ 
past military usage of this resin, and it is planned that futur: 
allotments will be in a lump sum to each applicant. With the 
view of reducing the paper work necessary in industry, the 
applicants in the future will apply for resin for a single end use, 
that is, safety-glass. This will supersede the present breakdown 
of requirements into military, indirect military ard essential 
civilian. It is understood, of course, that all military uses must 
be supplied from this total allotment, the balance then being 
available for civilian applications. The total amount of butyral 
resin available each month for safety glass will vary to some 
extent with other military programs. However, a minimum 
quota for the industry will be established. 


NAVY ANNOUNCES NEW AIR SECTION 

Establishment of an Aeronautics Section in the Industrial 
Incentive Division of the Navy, for the purpose of stimulating 
production in aircraft plants and their subcontractors who are 
producing for the Navy, has been announced by Rear Admiral 
C. H. Woodward, Chief of the Division. 

This section will cooperate with labor and management and 
War Production Drive Labor-Management Committees, in seek- 
ing to meet the necessary production schedules on which present 
and future combined military operational strategy is based. 

At the present time there are 2,100,000 workers in aircraft 
plants whose total output this year will be $20,000,000,000 in 
planes and aviation equipment. It is estimated at the current 
rate of labor turnover, nearly 1,700,000 new workers will have 
to be recruited for the aircraft industry in order to obtain the 
necessary 500,000 new workers next year. Working closely 
with the Bureau of Aeronautics, the section will seek to impress 
management and aircraft workers with the importance of their 
work, and their vital réle in the war effort. It will not concern 
itself with production problems as such, but only with the human 
factors involved. 

“Experience of this Division has proved conclusively that 
when workers and management have a better understanding of 


their importance to, and réle in, the war effort, speed and quality 
of production are stepped up,’’ Admiral Woodward said. ‘‘In- 
telligent and progressive management and labor have found that 
concrete results come from taking human factors into account.”’ 


AVAILABILITY OF PLASTIC RAW MATERIALS 


Benzol and Phenol.—The average processor who uses resins 
and powders is not particularly concerned about the availability 
of such things as benzol and cresol until he knows how they 
affect his supply of phenolic molding powder. It is well known 
that a great portion of the phenolic raw materials are obtained 
from coal tars. When coal is changed into coke a volatile sub- 
stance known as coal tar is given off, and this substance which is 
captured by product coke ovens serves as the base for such 
things as benzol, cresol, zylol, etc. Benzol (technically, ben- 
zene) is one of the most important of these coke by-products and 
is the chief source of phenol or carbolic acid. There is a small 
amount of natural phenol produced from the original coking 
process, but by far the greatest part—synthetic phenol—is 
obtained from benzol. They are virtually interchangeable in 
the manufacture of phenolic resins. 

But benzol is useful for many other purposes than the manu- 
facture of phenol. It is widely used as a solvent and in aviation 
gasoline, aniline, intermediate dyes, styrene and other chemical 
products. Therefore, the demand for it isstupendous. Further- 
more there is not much possibility of increasing facilities for no 
one is going to make much more coke than can be consumed in 
steel production, just for the sake of getting more benzol. 

When loose talk gets around that benzol is tight but phenol 
is plentiful, it is just silly prattle. At the present time there is 
sufficient phenol for military purposes and for all important 
industrial and civilian items, but there is no telling when a 
sudden military demand may require great additional quantities. 
Nor is there any telling how much benzol may be allocated to 
phenol manufacture in 1944. (Please turn to page 170) 
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IN THE NEWS 








Vork City. The change will not affect production personnel at 
Dobbs Ferry, N. Y., Mount Vernon, N. Y., and Lewiston, Maine. 
The Purchasing Dept. will remain at Dobbs Ferry. 





DR. W. D. TURNER 


*% ANNOUNCEMENT HAS BEEN MADE OF THE ADDI- 
tion of Dr. W. D. Turner to the New York staff of Plastics In- 
dustries Technical Institute. Dr. Turner who has been active 
in the plastics industry since his appointment in 1927 to the 
Bakelite Fellowship at Columbia University, obtained his Ph.D. 
in chemistry at the University of Chicago. After 10 years as 
professor and head of the Department of Chemistry at the Uni- 
versity of Missouri, School of Mines and Metallurgy, Dr. Turner 


University. He will handle the technical and research con- 
sultations of the Institute within the Eastern Division. 


*% THE NAVY HAS COMMENDED THE PLASTICS DIV. 
of Celanese Corp. of America, New York, N. Y., for its develop- 
ment of red and green Lumarith sheeting for tise in the blind 


flying training program. 


*% THE ADVISORY COMMITTEE OF ULTIMATE CON- 
sumer goods of American Standards Association has been ex- 
panded to include representatives of national manufacturing 
groups, service organizations, trade associations, additional con- 
sumer and retailing bodies and labor organizations. The com- 
mittee has recommended the early completion of textile test 
methods, definitions for consumer goods and standards for chil- 
dren's and women’s garment sizes. It also has suggested that a 
postwar planning committee be appointed to investigate the 
commodity field as it is affected by new materials and make 
recommendations when the need arises for commodities made 
of such materials as plywood, plastic and synthetic rubber; to 
review standards set by the war agencies; and to review Ameri- 
can war standards for consumer goods. 


% ERNEST A. JOHNSON HAS BEEN APPOINTED AS 
assistant to George W. DeBell, consulting engineer, of Stamford, 
Conn. Mr. Johnson formerly was project engineer at Plastic 
Manufacturing, Inc. 


*% CARTER PRODUCTS CORP., CLEVELAND, OHIO, 
has announced the development of a plastic tubing for electrical 
insulation with one or more color stripes extruded into the body 
of the tubing to make easy identification possible. The Color 


*% LATE IN NOVEMBER, NORTH AMERICAN PHILIPS 
Co., Inc., will move its commercial and administrative depart- 
ments to Pershing Square Building, Park Ave. at 42nd St., New 


joined the Department of Chemical Engineering, Columbia. 


2 





stripes in “Striatube”’ tubing are an integral part of the extrusion 
and are as permanent as the body of the tubing itself. It can be | 
furnished in flexible or rigid form in a wide variety of sizes, 
lengths and thicknesses. Either opaque or transparent, the 
tubing can be supplied with one or more contrasting color stripes 
in any desired combination. “Striamold” which is produced by | 
the same process, has decorative color stripes extruded into the 
body of the molding. 


*% CLAY BROWN, FORMERLY VICE-PRESIDENT AND 

























































manager of the Plywood Div., Smith Wood Products, Inc, Esti 
has been appointed assistant to the president of United States 
Plywood Corp. He will make his office at the heaquarters of the Oo t 4 
corporation in New York City. 

tha 


*% THE 19TH EXPOSITION OF CHEMICAL INDUSTRIES 
which is scheduled at Madison Square Garden, New York City, I 
for the week beginning Dec. 6, will be highlighted by examples of ji 

modern laboratory outfitting according to present indications. n 
Laboratory methods which are new and testing equipment that ly SE 
will speed war production will form part of the exhibit. 


Heat 
*% ACCORDING TO A DISPATCH TO THE MAGAZINE first 
Foreign Commerce, particular attention has been given in India 
to the development of methods of plastics production. Natural form 
resins and materials such as shellac, casein, oilseed cakes and back 
cellulose wastes are plentiful. Plastics have been produced abl 
from coffee beans, oilseed cakes, bagasse, jute waste and horn § t ‘ 
waste. Several types of resins have been evolved starting with @ same 
vegetable oils. Tests on a pilot plant have established the fact the 
that formaldehyde can be produced by the oxidation of methanol . 
which is available in Indic. ties 
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F. H. CARMAN 


% FRANK H. CARMAN WILL ASSUME THE POSITION 
of general manager of Plastics Materials Manufacturers’ Associa 
tion, Washington, D. C., effective January 1, 1944. Since 1941, 
Mr. Carman has been with WPB in Washington. Originally 
appointed to handle the allocation of neoprene, he was responsible 
for allocations of all synthetic rubbers and vinyl polymers until 
Aug. 1943. During this time Mr. Carman devoted considerable 
time to his work as technical consultant for Chemicals & Allied 
Products Branch, working with the Coordinator for Rubber of 
WPB and the Rubber Reserve Co. Prior to the appointment of 
the Rubber Director he handled all details connected with the 
synthetic rubber program for WPB. In Aug. 1942 Mr. Carman 
was appointed Chief of Plastics Section in the Chemicals Division 
with responsibility for allocations, plant expansions, priority 
assistance, manpower problems, etc., for thermoplastic, thermo- 
setting and vinyl resins, adhesives and acrylo-nitrile which is 
used in the production of synthetic rubber. Prior to his Wash- 
ington affiliation Mr. Carman was with Armstrong Cork Co., and 
before that, with B. F. Goodrich Co. (Please turn to next page) 
















24 CAVITY 


Estimated time required by 
other methods was more 
than 100 hours! 


MOLD FINISHED 
IN 18 HOURS! 


HE two halves of the 24 cavity — 
mold were aligned and proper- — 


ly spaced on the Milwaukee Rotary- 
Head Milling Machine table. The 
first milling operation was per- 
formed on the first cavity in the 
back row. Then, by moving the 
table the proper distance — the 
same operation was performed on 
the next cavity. Since the cavi- 
ties in the two mold halves were 
identical, this and succeeding op- 
erations were simply carried over 
to the opposite half of the mold. 
Each operation was readily per- 
formed in proper sequence and 
the entire 48 impressions of the 24 
cavity mold were machined com- 
pletely at asingle set-up in 18 hours. 


KEARNEY & TRECKER’S 
ROTARY HEAD MILLER 


The Most Versatile Machine Ever Designed 
for Mold and Die Work 


DIRECT . . . mills mold cavities 
in a single set-up without the 
aid of templets or models. 


ACCURATE . . . chances for 
error are eliminated because 
there is no change in set-up. 
Exact control of all combinations 
of cutting movements—possible 
only with this machine—trans- 
mits mathematical precision to 
the work. 





FAST... initial job preparation 
and set-up time is reduced to the 
minimum. Accurate perform- 
ance of the machine saves op- 
erator’s time and rapid produc- 
tion of intricate molds and dies 
is the result. 


. 
Write for Bulletin No. 1002C for com- 
plete information on the Milwaukee 
Rotary-Head Miller and the accurate and 
rapid production of all types of molds 
and dies for plastics. 
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* WITH A VIEW TO CREATING AND PROMOTING A 
greater interest in plastics, its future progress and development, 
the Cleveland Plastics Research Assoc., has been organized. 
Graduate students of plastics schools and persons engaged in 
commercial plastics industries are invited to attend the meetings 
which are held every second Monday at 8 p.m. at 1611 E. 21st 
St., Cleveland, Ohio. Newly elected officers are Jack Rodda, 
president; Ray C. Alten, vice-president; Roland C. Marcy, 
treasurer, Winfred P. Rupprecht, secretary; W.S. Mead, enter- 
tainment; J. B. Wolf, program; Elmer J. Speltz, membership, 
and Joseph A. Lechner, publicity. 


%® A CHART LISTING A SERIES OF NEW PLASTICIZERS 
and softeners now being produced commercially for use in coat- 
ings, ahesives, plastics, cellulose esters and ethers, synthetic 
resins and synthetic rubbers can be obtained from the manufac- 
turer, Glyco Products Co., Inc., Brooklyn, N. Y. The plasti- 
cizers, which consist of alkyl and alkyl ether esters of higher fatty 
acids and dicarboxylic acids, are said to be characterized by their 
low freezing points and very mild odors. The chart gives the 
following physical properties: specific gravity, color, solidifica- 
tion point, acid value, solubility, boiling point and compatibility, 





JAS. H. SAVAGE 


*% JAS. H. SAVAGE HAS RESIGNED AS PLASTICS CON 
sultant to Conservation Division of WPB to establish himself ia 
private practice at 72 Fifth Ave., New York City. Mr. Savage 
will give the same type of “end product”’ advice and guidance 
that gained for him such an excellent reputation during his stay 
in Washington which followed 15 years’ experience in the indus 
try. Through his work with the Conservation Div., Mr. Savage 
has an excellent picture of the part that plastic materials ave 
playing in the war effort and their relative position to other ma 
terials in the overall postwar thinking. In addition to his plas: ics 
advisory service, he plans to be of assistance to industry in iis 
various governmental problems. ‘While not in any sense offer 
ing any ‘favors’ or ‘insides’,’’ Mr. Savage said, “I do feel that wa: 
production could quite definitely be expedited if industry had a 
better understanding of governmental regulations and needs.” 
Ke further states that he is currently available to render Washing- 
ton service to business men with problems in the naiion’s capical 
In addition to his wide American acquaintance, Mr. Savage has 
many friends in the Canadian industry and has been widely 
quoted in the Canadian and British press. 


*® TIMKEN ROLLER BEARING CO., CANTON, OHIO, 
has announced the appointment of Whitley B. Moore as director 
of sales for all divisions including industrial, automotive, railroad. 
service-sales, steel atid tube, and rock bit. C. H. McCollam will 
succeed Mr. Moore as general manager of sales of the Stee! and 
Tube Division. 


*% A JOINT MEETING OF THE SOCIETY FOR EXPERI- 
mental Stress Analysis and the Applied Mechanics Division of 
American Society of Mechanical Engineers will be held on Dec. 2 
through 4 at Hotel Pennsylvania, New York City. Inquiries 
should be addressed to Society for Experimental Stress Analysis, 
P. O. Box 168, Cambridge 39, Mass. 


*% AFTER A TENURE OF SERVICE IN THE ARMY, 
Raymond R. Dickey, former editor of MopERN PLASTICS maga- 
zine, has become manager of Plastics Div., Monroe Auto Equip 
ment Co., Monroe, Mich., manufacturers of metal plating and 
plastics materials. 


% DRACKETT CO., CINCINNATI, OHIO, HAS AC 
quired a major part of the laboratory and pilot plant equipmen: 
of Ford Motor Co. Mr. Boyer who headed the Ford research 
on soy beans, has been appointed director of scientific research for 
Drackett Co., and several of his technicians also have joined the 
company. Roger Drackett, formerly assistant to the president 
has been made executive vice-president; A. H. Boylan, sale- 
promotion manager, becomes vice-president of advertising and 
marketing research; K. H. Jones in addition to acting as secretary 
will be assistant treasurer. Other officers are Mr. Drackett 
president; James J. Heekin, vice-president; A. E. Heekin, 
treasurer; H. G. Helfrey, assistant secretary; Donald Spice 
chemical director; and Dr. W. C Gangloff, scientific consultant 


*% BUILT-IN COLOR IS TURNING MORE AND MORE 
manufacturers of home and office furniture and equipment toward 
more varied use of plastics as they project designs for postwar 
products, according to a recent report by Plastics Dept., E. | 
du Pont de Nemours & Co., Inc., Wilmington, Del. Finishing 
is one of the most costly items of manufacture in this line of prod 
ucts. Built-in color, the report pointed out, means freedom from 
chipping—a tremendous advantage over other structural ma 
terials which must be treated with costly finishing processes 
Plastics are suggested as a means of overcoming defects of meta! 
file and desk handles which are attacked and dulled by perspira 
tion from the hands. Plastics also are mentioned for legs, trim 
hardware, seat coverings for furniture and for use on refrigerators 


*% CHEMICAL ENGINEERS AT UNITED STATES RUB 
ber Co.’s Mishawaka, Ind., plant have developed a plastic board 
which already is in wide war use and is being perfected for ap 
plication in the postwar home. In addition to being very 
light—only half the weight of aluminum—the board's tensile 
strength and ability to withstand strains compare favorably with 
the best metal alloys with relation to weight, according to com 
pany engineers. The plastic board also is a non-conductor of 
electricity, will stand excessive vibration and is not affected by 
gasoline, oils, aromatic blends of fuels, acids, most alkalis, alcoho! 
and other solvents. The fact that it retains its properties over a 
wide range of temperatures makes it highly useful for wartim« 
needs. In addition it can be bent, cut and formed into almost 
limitless shapes. This board now is the principal material used 
to support bullet-sealing fuel cells in airplanes, and many de-icer 
tanks are made of this material 


% GARNETS ARE BEING USED BY THE NAVY TO 
cover decks and gun emplacements of our ships. The garneis, 
pulverized into coarse grains, form part of a new deck covering 
called “‘Dektred,’’ manufactured for the U. S. Navy by Goodyear 
Tire & Rubber Co., Akron, Ohio. It is made by mixing the 
ground garnets with a special synthetic resin binder that has the 
ability to stick to a smooth steel surface. Dektred applied with a 
trowel or sprayed from an ordinary spray gun, is intended to 
prevent slipping. In the development of this product 2 problems 
had to be solved: to find a synthetic resin binder which could b« 
applied easily and which had sufficient strength and texture to 
hold on smooth steel surfaces; and to find abrasive particles that 
were satisfactory. It is possible to use alundum, a product mad« 
by fusing aluminum oxide in an electric furnace, instead of garnets 
Tests show that the covering can stand forces up to 7000 p.s.i. and 
remain intact. A “scrub test” showed the Dektred coating to be 
as good as new after 1,000,000 strokes by ascrubbing brush. The 
film thickness is approximately 10 times that of an ordinary pain: 
film; and the covering is said to be remarkably fire-resistant 
Resistant to both heat and cold, the Dektred dries quickly 
Standard colors are battleship gray, Navy blue, terra cotta, green 
and olive drab. (Please turn to next page) 
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#1040 Best molding Low Loss compound available. High Arc Resistance. 
S #1163 General purpose. Unsurpassed in molding and final qualities. 
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wood-filled compounds. 
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* PLASTICS ENGINEERS ASSOCIATION HAD ASITS 
guest speakers at the meeting held on Oct. 18 at the Vale Club 
in New York City, John H. Smith, sales manager, Plastics Div., 
William L. Marshall, Ltd., and G. N. Oslund, tool supervisor, 
Plastics Dept., General Electric Co. Mr. Smith stated that his 
organization has been doing experimental work on the production 
of plastic-bonded plywood tubing for the past 8 months in co- 
operation with General Electric Co. The tubes now are being 
produced on standard convolute machines like those regularly 
used to produce paper tubing. A high rate of production and 
desired characteristics in the finished piece are attributed, he 
said, to the preassembly of veneers through the use of hand-fed 
machines, These allow rapid alignment of the veneers for maxi- 
mum strength and other desired properties. Mr. Oslund de- 
scribed the various basic types of compression molds and dis- 
cussed many problems and limitations involved in their use. 


J. C. KAZIMIER 


* J.C. KAZIMIER HAS BEEN APPOINTED CHIEF ENGI- 
neer of the Plastic Div., Amos Molded Plastics, Edinburgh, Ind. 
For the past 12 years Mr. Kazimier was associated with Chicago 
Molded Products as development engineer. 


*% RUBBER AND PLASTICS GROUP OF AMERICAN S0O- 
ciety of Mechanical Engineers has arranged for 3 sessions of 
papers and discussions at the annual meeting of the Society on 
Dec. 1 and 2 at the Hotel Pennsylvania, New York City. The 
papers schedules for the meetings are as follows: Dec. 1, joint 
session with Aviation Div.—‘Current Applications and Future 
Possibilities of Paper-Base Laminates in Aircraft’ by Charles F. 
Marschner, McDonnell Aircraft Corp.; “Plastic Tubing and 
Fittings” by William M. White, Douglas Aircraft Co., Inc.; 
and “Behavior of Synthetic Urea-Resins Assembly Adhesives 
under Alternating Stresses” by Albert H. Dietz, Massachusettes 
Institute of Technology, and Henry Grinsfelder, Resinous Prod- 
uctsand Chemical Co. Dec. 2, morning Plastics session—‘‘Creep 
Properties of Molded Phenolic Plastics” by David Telfair, T. S. 
Carswell and H. K. Nason, Plastics Div., Monstanto Chemical 
Co.; “Plastic Printing Plates” by William R. McLain; and 
“Anti-Scatter Treatments for Glass” by Frank W. Reinhart, 
Ruth Kronstadt and Gordon M. Kline, National Bureau of 
Standards. Dec. 2, afternoon Rubber Session—‘Inflatable Life- 
Saving Rafts in the War Effort” by 7. G. Kreyer, Firestone Tire 
and Rubber Co.; “Use of Rubber in Power Drive Lines’ by 
James N. Booth, Thompson Products Co.; and “Advances in 
Rubber and Plastics during 1943’"—the rubber section by W. J. 
Liska, Firestone Tire and Rubber Co., and the plastics by G. M. 
Kline, National Bureau of Standards. 


* THE CHEMICAL INDUSTRY MEDAL OF THE SO- 
ciety of Chemical Industry will be presented to Dr. John J. 
Grebe, director, Physical Research Laboratory, Dow Chemical 
Co., Midland, Mich., at a joint Meeting on Nov. 12 of American 
Section of Society of Chemical Industry, New York Section of 
American Chemical Society and New York Section of American 
Institute of Chemical Engineers. The medal is awarded for 
yalvable applications of chemical research to industry. 


Speeches of the month 


*% VINYLITE PLASTICS WERE THE SUBJECT OF THE 
address given by J. R. Price of Carbide and Carbon Chemicals 
Corp., before the Plastics Club of America at its Oct. 19 meetin, 
at the Hotel Pennsylvania, New York City. After defining the 
basic raw materials from which vinyl resins are made, Mr. Price 
discussed. the many forms, which plastics, made from these 
powders, can take—rigid molded plastic, simple flat sheets, plasti- 
cized sheeting and flexible molded products. He described at 
length the many interesting war applications of the elastic form 
of vinyl resins and mentioned numerous uses of vinylite plasticized 
sheeting. Turning to postwar possibilities, Mr. Price discussed 
potential uses of this plastic in the automotive industry, in archi 
tecture, packaging, commercial fishing, metal finishing, in the 
shoe industry and for home furnishings. He emphasized the 
importance of gaining a more complete knowledge of plastics in 
order to assure their future success. 


% THREE SPEECHES ON PLASTICS WERE FEATURED 
at the fourth Mid-American Chemurgic Conference held in 
Cincinnati, Ohio, on Sept. 30. “Plastics in the metal industry” 
which was presented by Dr. Anson Hayes and George R. Hoover 
of American Rolling Mill Co., dealt with the application of plastics 
in the metals industry by comparing the uses and properties of 
plastics, steel and aluminum alloys—some favorable comparisons 
and some less favorable. Dr. W.C. Gangloff, chemical director of 
Drackett Co., discussed “‘Plastic Fillers.” After giving a brief 
explanation of the term “‘filler’”” Dr. Gangloff sketched the more 
important fillers employed in the.plastics industry. These in- 
chided wood flour, cotton, rag, ramie fibers, chips, excelsior and 
sawdust, vegetable proteins, animal hair, redwood, sisal and 
ramie, asbestos, mica, silica, talc, barium sulfate, titanium oxide, 
zinc oxide, bagasse, walnut shell and graphite fillers. The third 
address, ‘Plastics from Farm Waste,” was presented by R. E 
Gale, general sales manager, Idaho Power Co. 


* “PLASTICS—AT THE FIGHTING FRONT—AND IN 
the future” was the subject of the speech delivered by J. R. Turn- 
bull, director of product research, Plastics Div., Monsanto Chemi- 
cal Co., before the Washington, D. C., Association of Purchasing 
Agents on October 12. Following a brief description of the 
various types of plastics, Mr. Turnbull turned to the present 
wartime applications of these materials and to the supply situa- 
tion. In addition to mentioning the contributions of phenolic 
resins to the war effort, he discussed the réle of lacquers, finishes 
and plywood. Summing up the future of plastics Mr. Turnbull 
stated that in the future the tonnage of plastics available to 
American industry will be greatly increased as will the number of 
types of plastics of commercial importance. Further, the prices 
of plastic raw materials undoubtedly will be lower, and there will 
be a considerable expansion of plastics conversion facilities in the 
form of molding extrusion and extrusion plants. 


* “LOW PRESSURE LAMINATING” WAS THE SUBJECT 
of the address given by J. H. DuBois, commercial engineer, 
Plastics Dept., General Electric Co., before the Society of 
Plastics Engineers meeting in Chicago on Oct. 12. After sum- 
marizing the difference between high and low pressure laminating, 
Mr. DuBois discussed the problems that must be met when the 
latter method is employed. A description of various adhesives 
and lamination materials was followed by details on pressing 
plywood sheets, impregnated and compressed wood and flexible 
bag laminating. 


* DR. WILLIAM D. TURNER, PROFESSOR OF CHEMI 
cal engineering at Columbia University, addressed the Oct. 11 
meeting of Plastics Institute Alumni Assoc., held at the Engineers 
Building, New York City, on the subject of synthetic rubber. 
Giving a history of the synthetic rubber program, Dr. Turner 
estimated production of synthetic rubber for 1944 at 835,000 tons 
compared to a peacetime production of natural rubber of 800,000 
tons per year He illustrated and (Please turn to page 172) 











GOING TO WORK 


URRYING “upstairs” to take on the japs “com- 

ing down the alley” is the way our boys 

in the Pacific are going to work. There’re no time 
clocks or 8-hour days for them. It’s full time all 
the time. And when we read “X number of our 
planes failed to return,” it should blast all compla- 


cency from us. It should wake us up to the fact that 
more sweat in work, more blood to the Red Cross, 
more money in War Bonds are the least we can 
give to save vital time—to make their sacrifices less. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON DELAWARE 


Offices in Principal Cities 





Our fighting aircraft find extensive use 





for parts made of both National Vulcanized 
Fibre and Phenolite, |aminated Bakelite 
These materials possess unusual light | ' 
ness in weight, great dielectric strength | : 
and exceptional wearing qualities 
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Society of The Plastics Industry 





The fourth in a series of monthly meetings sponsored by the 
New York Chapter of SPI was held on Oct. 14 at the Waldorf- 
Astoria Hotel, New York City. Joseph M. Schappert of Na- 
tional Metal Trades Association addressed the group on “‘Man- 
agement and the Foreman," drawing his material from years of 
practical experience in the development of better relations be- 
tween labor and management. In pointing out the need for 
better relations in business organizations and for doing every- 
thing practical in that direction, Mr. Schappert stressed the 
importance of the foreman. In his opinion, many managements 
do not recognize the importance of the foreman as their contact 
with labor. In conclusion Mr. Schappert outlined the proven 
ways and means of successfully attacking this problem. Due to 
the success of these monthly meetings, plans are underway for 
their continuance. 


The work of the SPI Technical Committee is being organized 
very rapidly. “Cementing and Assembly of Molded Plastic 
Parts” has been added to the 10 already existing chapters 
which will go to make up the technical plastics handbook. The 
Technical Committee met on Oct. 5 at the Waldorf-Astoria Hotel, 
New York City, to correlate further the work of the various sub- 
committees. Members of this central committee are: W. J. 
McCortney, general chairman, and N. J. Rakas, alternate chair- 
man, both of Chrysler Corp.; F. W. Warner, vice-chairman, 
General Electric Co.; Dr. G. M. Kuettel, E. I. du Pont de Nem- 
ours & Co., Inc.; R. A. Berg, Tech-Art Plastics Co.; and R. E. 
Dodd, Durez Plastics & Chemicals, Inc 


A series of meetings of the Postwar Planning Committee 
headed by Chairman Charles Livingston, has just drawn to a 
close. The subject under discussion was a program for postwar 
applications of plastics to be presented in a closed meeting at the 
SPI Fall Convention, 


A 2-day meeting of the SPI Engineering Classification Sub- 
Committee took place on Oct. 4 and 5 in the Waldorf-Astoria 
Hotel, New York City, under the direction of its chairman, N. J. 
Rakas. The work of this committee is mainly the formation of a 
classification of rigid plastics materials based on engineering 
properties. The final form of this classification will be made into 
a chapter in a plastics handbook. A tangible program was agreed 
upon at this meeting and it promises to result in a classification 
that will be of invaluable aid to individuals in the plastics field. 


An important meeting of the SPI Pacific Coast Section was 
held on Sept. 22 at the Biltmore Hotel in Los Angeles. Morris 
Ullman, Chief of the Industrial Materials and Equipment Sec- 
tion, Los Angeles District of OPA, spoke on ‘‘Price Regulations 
Affecting the Plastics Industry.”” Other addresses were pre- 
sented by R. W. Jewell, Senior Economist, National War Labor 
Board, who spoke on “The Wage Stabilization Program;’’ and 
Dr. Vernon D. Keeler, author and lecturer, who talked on ‘“‘In- 
dustry Wide Job Descriptions and Evaluations for Plastics 
Manufacturers.” 


The Fall meeting of the Canadian Section of SPI was held in 
the Royal York Hotel, Toronto, on Sept. 23. About 107 
members and guests were present to hear George K. Scribner, 
president of the SPI, outline the growth and development of the 
society from an era of isdlation to an era of cooperation and unity. 
A. BE. Byrne, chairman of the Canadian Section, introduced 
Mr. Scribner, Wm. T. Cruse, executive vice-president of SPI, 
and James Neal, Norton Laboratories. 





In a 45-minute talk hi, hlighted with humorous references t. 
early attempts to organize the plastics industry, Mr. Scribne: 
traced the early history of plastics and phenolic molding in th: 
United States. Mutual distrust and individual initiative kep: 
the pioneer plastics concerns apart for almost 2 decades, he re 
called. Finally in 1935 the first real get-acquainted session of th: 
leading plastics concerns set the stage for the eventual forma 
tion of the SPI. Mr. Scribner said that 1925 saw a new ‘‘mate 
rial’ age develop for the industry—the advancement of cellu 
lose acetate and other new product materials. With the out 
break of war in Europe the industry entered the ‘‘serious’’ era 
and tremendous education in the application of plastics has re 
sulted. He cautioned his Canadian audience against with 
holding technological facts and information concerning their 
production methods from the industry. ‘‘Tell the rest of the 
gang,” he suggested. Mr. Scribner described the post-war 
planning program in the U. S. and its anticipated effect upon 
the plastics industry. The plastics industry needs a sound public 
relations job done on its behaif, he asserted, if plastics are to 
achieve full recognition of the consumer in post-war buying. 

William T. Cruse said he was impressed by the Canadian pro 
duction facilities during his visit. He outlined the supply condi 
tions in U. S. as they affect phenolic resins, urea and melamine 
materials, and thermoplastic materials under WPB controls 
Shortages of thermoplastic materials had resulted from intensive 
overstocking by molders and distributors, he stated, resulting in a 
regulation limiting material supplies to 30 days’ production re 
quirements. He mentioned that SPI surveys show the present 
national output of powder molding materials to approximate 
$120,000,000. Five years ago, he said, total plastics production 
of this type was less than half this volume. Mr. Cruse referred 
briefly to the tax and labor problems, explaining the effort SPI 
is making to assist the industry in obtaining facts and data to 
support negotiations at Washington for legitimate tax remissions. 

Assurance of a continued policy of equitable distribution of 
the available material supplies was g#en to the meeting by E. T 
Sterne, Chemicals Controller, Department of Munitions and 
Supply, who stated that a harmonious working arrangement 
with the WPB at Washington was guaranteeing necessary stocks 
of materials. He commended the Technical Committee under 
John Dean, Duplate of Canada Ltd., for its cooperation with 
the National Research Council and the Dept. of Munitions and 
Supply. John Dean, chairman of the committee, reported a 
series of interviews with the National Research Council to set up a 
liaison group between the industry and the Department of Muni 
tions and Supply to determine war production standards and 
requirements. A brief has been prepared urging M. & S. to 
submit any new application of plastics production to this joint 
committee for comment. B.F. Henden, Plastics Div., Canadian 
Industries Limited, Canadian member of the SPI Publicity Com 
mittee, reported his correspondence with John Sasso, chairman, 
and gave an outline of an industry advertising campaign under 
consideration in the United States to educate the public on plas 
tics. The possibility of interesting the National Film Board of 
Ottawa, in producing a film in Canada on plastics was suggested 
Mr. Henden also proposed consideration for the formation of a 
small Publicity Committee within the Canadian section and ex 
pressed his belief that a letter should be sent to the editors of all 
Canadian publications interested in plastics giving them news on 
meetings and an outline of the general activities and personalities 
in the Society of the Plastics Industry in the Dominion. 

The report of Dr. R. V. Nichols, McGill University, chairman 
of the committee on plastics education, was read in his absence by 
Mr. Byrne. The group was told that plastics technology courses 
now are incorporated in the curriculum -at McGill University 
and at the University of Toronto. 

The next meeting of the Canadian section to be held at Mon- 
treal on Dec. 10 will be a joint meeting with the Rubber and Plas 
tics Div., Society of Chemical Industry, Montreal Section. A 
one-day conference of the Canadian section of the SPI will be 
held in Toronto on January 25, when a panel of speakers for the 
occasion will be arranged. 
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RCI's complete new line of liquid phenolic 
laminating and bonding resins and var- 
nishes is solving production headaches all 
over the country. For these new industrial 
plastics have come through the severest 
electrical and mechanical tests with aug- 
mented reputations—and have conclusively 
proved their superior worth for 
wood bonding and impreg- 
nation, low-pressure molding, 
high strength paper, fiber 


glass insulation, and the many 





plugs a dangerous gap in the laminating field 


applications requiring extreme water re- 


sistance. 


Together with the quantity production of 
these important new synthetics, RCI— 
America’s largest producer of synthetic 
resins—offers customers the services of its 
experienced research personnel, and has 
recently become an important 
source af essential phenol. 


You are invited to write for 
complete information on these 
products and services. 
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E successful control and allocation of raw materials are an 
| emchawng war production, if it is to be fully efficient—yet 
how long and laborious a task it is to put this particular house 
in order! You in America will know plenty about the immense 
intricacies of introducing order and system into the handling 
of hundreds of valuable war materials, many of them at the 
same time complementary or supplementary to one another. 
Well, over here the task has been rendered even more difficult 
because with our restricted resources it has been absolutely 


vital that there be no wastage of even a fraction of whatever - 


materials have been available. As a result we have, from 
fairly early in the war (speaking generally), imposed a rather 
wider set of controls than perhaps has been considered necessary in 
your country. For some time there was deep suspicion as to 
the worth of what sometimes threatened to be a top-heavy 
bureaucracy of control departments; but at long last everything 
has settled down into a smoothly running production machine, 
and I think that now, after nearly four years of war, we in 
Britain are willing to give our raw materials control system its 
due and acknowledge that it is working, and working well. 

This general observation is prompted as a result of reading a 
recently issued Government booklet, “The Raw Materials 
Guide,” put out by our Ministry of Supply. It is comprehensive, 
yet concise, and is heartening evidence that at last the Control 
departments really know what they are doing, what they want 
to do and how they are doing it. The guide gives an idea of the 
nature and land of origin of commodities, the measure of control 
exercised, and adds a summary of Statutory Rules and Orders 
restricting the movements and uses of material : in their chrono- 
logical order, ending with the name and address of each Raw 
Materials Branch and its Controller. 

The guide reveals that the British Ministry of Supply now 
has about 30 separate Controls, covering more than 60 main 
raw materials. What is of more particular interest, it gives 
some useful facts about the control of plastics, and of one or two 
allied or supplementary products, such as glues and gelatin. 
The main facts about plastics control I gave in a recent letter, 
but it is interesting to note from the summary how widely 
plastics is now in use, and how many different Government 
departments now have interests in various plastics materials. 
Thus, our Plastics Control operates special joint committees in 
collaboration with the Ministry of Fuel and Power (over phenol, 
cresol), with the Board of Trade (over imports and exports of 
plastics plant and machinery, etc.), and with the Ministry of 
Aircraft Production, Ministry of Production and with the 
Director of General Explosives. At the same time, the plastics 
Control works very closely in cooperation with the Cotton Con- 
trol in regard to treatments of cotton woven fabric, cotton fibers 
and ground, flock and cotton linters; with the Molasses and 
Industrial Alcohol Control in regard to use of formaldehyde, 
urea, alcohols, solvents and acetone; and with the Misce!- 
laneous Chemicals Control in regard to phthalic anhydride, 
nitrocellulose and lead carbonate. 

Prominent among the other Controls are those covering gums, 
hard waxes, glues and gelatin, asbestine, liquid rosin. Britain 
is now importing gum for manufacturing purposes from Arabia, 
Sudan, India, Cyprus and Australia. Hard waxes are being 
brought in from South American countries, where we are getting 
most of our glues and gelatins (also from India). As regards 
asbestine, we still have to rely solely on supplies from America 
(New York), while liquid rosin is also being imported in fairly 
good quantities from Amcrica under Lease-Lend. 





It is the raw materials side of production that continues to 
occupy the center of discussion in plastics circles over here, as in 
other trade circles, particularly in regard to the postwar era. 
Thus, particular attention has been paid to the announcement 
of the formation of a British Colonial Products Research Council, 
which is to investigate all_possibilities of developing the British 
Empire’s raw materials resources with an idea to new postwar 
markets. 


It is felt that here there will be a big opportunity to extend 
and expand British plastics, particularly if some new sources of 
materials production can be found and developed. In this 
regard, it has already been mentioned that the Council is going 
in considerable detail into the question of industrial uses of 
sisal waste. Apart from the fact that the waste contains valu- 
able glucosides, proteins, waxes and gums having industria! 
applications, it is now known that residual flash provides an ex- 
cellent material for making fillers for plastics and rubbers (a 
process that has been developed by. the African Sisal and Produce 
Co,, Ltd., London). Anothér aspect of the raw materials 
development question is provided by the new Coal Utilization 
Research scheme, under which £200,000 a year is to be spent for 
the next 5 years, in research into usages of coal for expanding 
various allied industries, including plastics. Latest news of this 
is that the Parliamentary and Scientific Committee sponsoring 
the plan have urged the appointment of “several thousands’’ of 
qualified research workers, 50 percent to engage in producing 
liquid fuels and chemicals from coal, the remainder in develop- 
ing methods of releasing and using the energy of coal. 

Another interesting development is that of a photolitho syn- 
thetic albumen for use in printing. This development is at- 
tributed to F. Baradell, director of Multi Machine Plates, Ltd. 
The albumen is marketed under the brand name Baracoat, and 
is reported to give as good a result as albumen while being, 
in addition, much quicker to mix and less expensive. It is 
stated that only 4 oz. of the material are required as against 
9 oz. of albumen, bringing the equivalent cost to 2s. 6d. per Ib., 
compared with a cost of perhaps 3 times as much for albumen. 
Impressions are as clear and plates treated with the new ma- 
terial will give as long a run as plates coated with albumen. 
In view of the success, Multi Machine Plates have made the 
substitute generally available. 


Another report from a similar field is that of the development 
of a soluble urea-formaldehyde substitute resin solution as a 
substitute for the egg albumen used as bookbinding glair. This 
has been put out by British Industrial Plastics, Ltd. Then, 
in the packaging field, there is news of a new material, Textuff, 
for use in food packaging. This is described as being germ-, 
odor-, taste-, grease-, dust- and dirt-proof. It is manufactured 
in a variety of thicknesses from prepared woven and other cloths 
which are saturated and embedded in a cellulose film, producing 
a fabric of unusual flexibility and strength, able to stand severe 
handling during shipping and storage. Moist and dry heats 
applied to 200° F. for many hours at a stretch do not weaken 
the tissue, and boiling fats at 360° poured in containers and 
allowed to set have shown no penetration for long periods. 
Designs can be printed on the material, and adhesives used in 
the ordinary wrapping trade can be satisfactorily applied (it can 
also be dyed and embossed). Tests with the material in the 
transport and cold storage of meat, butter and other foodstuffs 
have shown that deleterious effects usually resulting from pro- 
longed cold storage are reduced to a minimum, while bloom 
and flavor are preserved. 

Britain has been developing use of the new drug, penicillin 
(obtained from the blue-green mold, penicillium Notatum). 
It can be used directly or by injection, and prevents bacteria. 
The Ministry of Supply has now set up a special committee to 
“secure that everything possible is done to promote the most 
rapid development of penicillin,” the committee containing 
representatives both of the medical and manufacturing sides 
But supplies are heavily restricted at the moment. (Mailed 


by Denys Val Baker.) 















all materials « die making »| production | 
On the outskirts of a thriving New Jersey community stands a new plant . . . climaxing, for 
its projectors, many years of plastic experience and growth . . . Built exclusively for plastics’ 
production, its broad, one-story daylight-flooded floor areas are departmentized into. . , 
1—A fully equipped, ably manned mold design and mold making division . ..2—A battery 
of the newest injection presses with capacities sufficient to produce a wide range of plastic 
processing . .. 3—A complete hand and machine finishing room . . . 4—Expansive material 
storage area. In short, Sterling offers plant facilities well able to serve today’s important 
and essential requirements — and an engineering background well qualified to think 
tomorrow’s plans out loud with you. Inquiries cordially solicited. « 
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Ethyl cellulose 


(Continued from paye 103) satisfactory. On the basis 
of shrinkage, measurements indicated that EC-4 and EC-5 
were the best of all compositions tested by this method. 

To evaluate ethyl! cellulose in a more drastic test than the 
one outlined above, our laboratory exposed samples at 195° 
F. and 100 percent R. H. for 24 hours. The results, pictured 
in Fig. 19, show the cellulose acetate butyrate and the cel- 
lulose acetate formulas too badly distorted to measure. The 
ethyl cellulose compositions are satisfactory and only the 
softest, EC-2, was slightly distorted. These results would 
indicate that this plastic has a greater factor of safety when 
extreme conditions of high temperature and humidity are 
encountered than the cellulose esters tested. 

Tables I to IV indicate the dimensional changes which 
occurred when the samples were put through the tests men- 
tioned above. The measurements were obtained on the open 
end of the plastic flare. We have omitted the figures ob- 
tained after the 30-min. immersion in water at 180° F. and the 
i8-hr. exposure to 210° F. dry heat because of the difficulty 
in measuring the distorted samples noted in the photograph, 
and the problem of accurately measuring the small shrinkages 
occurring on the other moldings. 

The foregoing tests prove conclusively that ethyl cellulose 
is a superior thermoplastic for moldings which must have 
minimum dimensional change at high temperature and hu- 
midities, as well as resistance to wet heat. In the ethyl cel- 
lulose plastics that were tested, it was noted that the higher 


TABLE I.—Test STaNnparps (Fie. 5) 


Flow A.S.T.M. 
symbol flow talue* 


Ox. 
Low-acetyl cellulose acetate MH 149 
High-acetyl cellulose acetate H 153 
High-acetyl cellulose acetate H2 157 
Cellulose acetate butyrate H4 165 
Cellulose acetate butyrate MH 149 
Cellulose acetate butyrate — 
commercial MH 149 
Ethyl cellulose M 145 
Ethyl cellulose M 145 
Ethyl cellulose H 153 
EC-4 Ethyl cellulose H2 157 
RC.5 Ethyl cellulose H 153 
* Flow test in accordance with A.S.T.M. D569-41T using 1000-Ib. load 





Symbol Material 





CA-1 
HCA-2 
HCA-3 
CAB-1 
CAB-2 
OCAB-3 


EBC-1 
EC-2 
EC-3 


—— ————— —— ie 





TaBLe II.—SHRINKAGE AFTER 3 Hr. in Water at 180° PF. 
(Fic. 7) 





— 


Material 


Symbol 


HAC-3 
CAB-1 
CAB-3 





High-acetyl cellulose acetate Toe distorted to measure 

Cellulose acetate butyrate Too distorted to measure 

Cellulose acetate butyrate— 
commercial Too distorted to measure 

Ethyl cellulose —13.8 

Ethyl cellulose — 6.8 

Ethyl cellulose — 2.3 

Ethy! cellulose — 8.7 


EC-2 
EC.3 
EC+4 
EC-5 


TABLE III.—Cycie Test (Fic. 9) 


Symbol Material 


CA-1 
HCA-2 
HCA-3 








Shrinkage X 0.001 in./in. 


Low-acetyl cellulose acetate Too distorted to measure 
High-acety! cellulose acetate Too distorted to measure 
High-acetyl cellulose acetate Too distorted to measure 
CAB-1 Cellulose acetate butyrate —12.5 
CAB-2 Cellulose acetate butyrate — 3.5 
OCAB-3 Cellulose acetate butyrate— 

commercial Too distorted to measure 
Ethyl! cellulose — 8.3 
Ethyl cellulose 3.8 
Ethyl cellulose 2.7 
Ethy!] cellulose 1.6 
Ethyl cellulose 0.8 


EC-1 
EC-2 
EC-3 
EC-4 
EC-5 


TaBLe IV.—SHRINKAGE AFTER 24 Hr. at 195° F. anp 100 
Percent R. H. (Fie. 10) 


Symbol Material Shrinkage X 0.001 in./in. 


HCA-3 High-acetyl cellulose acetate Too distorted to measure 
CAB-1 Cellulose acetate butyrate Too distorted to measure 
OCAB-3 Cellulose acetate butyrate— 
commercial Tose distorted to measure 
Ethyl cellulose —17.7 
Ethyl cellulose 9.9 
Ethyl! cellulose 5.7 
Ethy! cellulose 7 
TaBLe V.—Izop Impact 


EC-2 
EC-3 
EC-4 
EC.-5 


Celanese 


Izod impact Flow 


Symbol flow symbol 


ft.-lb./in of 
notch 
EC-1 7.5 145 
EC-2 9.9 145 
EC-3 6.9 153 


deg. C. 





9—After this test the cellulose acetate and softer cellulose acetate butyrate parts were too distorted to 
measure. 10—These samples have been tested at 195°F. 100 percent R.H. for a period of 24 hours 
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THE POWER OF LITTLE THINGS 


Throughout our forest land millions of little 
trees have been planted to replace the nation's 
dwindling timber crop. In the United States 
over thirty billion feet of lumber are cut 
annually to meet our war time demands. 
Additional plantings on a large scale will be 
necessary “if our critical lumber situation is 


to be improved. 


Today a little tree has the power to grow 
into a giant spruce — to become a part of a 
new age — the plastic age of tomorrow. 


Today, hundreds of moulded plastic ply- 
wood products are being successfully manu- 
factured. Recently the Quartermaster Corps 





of the United States Army purchased 760,000 
pairs of wood-cored rubber heels. The wood 
part of these heels consists of U-shaped hard- 


wood plywood. Small holes in the wood 


permit the molten rubber to flow through, 
resulting in a secure bond. This construction 
saves 114 ounces of rubber per pair. 


Tomorrow, when the war is won, and vic- 
tory is assured, Rodgers Hydraulic Impression 
Presses will again be available. In the mean- 
time, we afe working day and night for 
Uncle Sam. If it’s a Rodgers, it’s the best in 
hydraulics. Rodgers Hydraulic Inc., St. Louis 
Park, Minneapolis, Minnesota. 








the A.S.T.M. flow, the greater the dimensional stability. 
Table V shows the Izod impact as tested in accordance with 
A.S.T.M. method D250-41T, for representative compositions 
of ethyl cellulose as evaluated for dimensional stability. 
The values given in this table are two to three times the 
impact normally obtained on other cellulose plastics. It 
should be pointed out that with the cellulose ester formula- 
tions it is often necessary to sacrifice dimensional stability 
for added impact strength or vice versa, but in ethyl cel- 
lulose these two important characteristics can be combined 
in one formulation to a degree never before achieved with 
the older materials. A most important point for the fabri- 
cator is that the desired stability and impact in the molded 
part can be obtained without sacrificing ease of molding. 


Conclusions 


It is evident from the field experience and laboratory tests 
that ethyl cellulose will add immeasurably to the reputation 
for versatility now attributed to the cellulosic thermoplastics. 
The imagination of the designer will formulate post-war ap- 
plications for plastics once thought impossible of attainment. 
That ethy! cellulose plastics will be prime material for auto- 
motive and builders’ hardware seems to be a foregone con- 
clusion. Some familiar articles that come to mind as ex- 
cellent applications for ethyl cellulose plastics are toothbrush 
handles, television radio and clock housings, refrigerator parts, 
vacuum cleaner housings and handles. 





Rubber coated fabrics 


' (Continued from page 91) similar to those made with 
rubber namely: single-coated, double-coated and double- 
texture types. The same fabrics also were used—cotton, 
rayon and in a few instances, nylon. So far the discussion 
has covered the various manufacturing problems and activi- 
ties in the making of the coated fabrics. It might be well 
to mention some of the articles which have been made from 
these fabrics and to indicate the type of coated materials that 
are most adaptable to specific products. 


Uses for coated fabrics 

First, there is the protective type of product—raincoats 
and other garments, sleeping bags, instrument covers, gun 
bloomers, gas protection fabrics and gas masks. In general 
we would say that this particular group of products can be 
made with any of the coated fabrics discussed above. No 
crude rubber is necessary. In fact, in most of the uses men- 
tioned, not even synthetic rubbers are necessary. Polyvinyl] 
butyral, vinyl chloride and its copolymers, and the alkyd 
resins should be satisfactory. 

The next important group are those products which are 
used for life-saving equipment such as life rafts, life vests, 
diving suits and the like. In some cases, as in the case of 
life rafts, it has been recommended that rubber still be used 
for the purpose but that rubber reclaim be incorporated in 
part as a replacement so that the total amount of crude rubber 
required will be somewhat reduced. No one is ready to 
recommend another material particularly in view of some of 
the spectacular rescues that have been effected during the past 
6 months. , Tubber-coated fabrics still are 


being used for these purposes. This is an important group 
of items both from the standpoint of relation to the war ef- 


Ait 


fort and from the standpoint of volume of rubber consumed. 
Therefore it will require a considerable amount of concen. 
trated attention in the immediate future. 

There are other types of pneumatic equipment which stil! 
are being made of rubber-coated fabrics. These include pon- 
toons which are used in large volume by the Engineer Corps, 
flotation bladders, and air mattresses. The latter item has 
been made successfully with polyvinyl butyral.. While this 
equipment is not perhaps in the same important class as the 
life-saving items, it must hold air. Therefore the replace 
ment work has been proceeding with great caution. Care 
must be taken that the items will give adequate service and 
not fail at some critical time in their use. It is believed that 
butyl rubber, polyvinyl butyral, Neoprene or even Buna S 
might be suitable for these purposes, and some development 
work already has been done with these materials. 

Another group of products are those that can be classified 
as containers—fuel cells for aircraft are the most important. 
The coated fabrics industry has played a very important part 
in the pioneer work on these fuel cells. Although fabrics 
are riot used so much at present, the sheet materials being 
fabricated for their construction still are being made in some 
volume by the people who have coated fabrics in the past for 
that purpose. For this use, Neoprene and more recently 
Hycar have been the preferred materials. Other containers 
which come under this general classification are food bags 
and water bags. In the past both of these have been made 
of rubber, but polyvinyl butyral-coated fabrics do an ex- 
cellent job and Buna § may find an application in this field. 

The next group of products are those used by the Medical 
Corps. Hospital sheeting and rubber-coated fabrics were 
synonymous in the past. Here is another case where it is not 
a matter of life saving. It is a matter of protection of hos. 
pital equipment—mattresses, etc.—and viny! chloride copoly 
mers, polyvinyl butyral and synthetic rubbers do a satis 
factory job. This has also been true with regard to hot water 
bags, ice bags and some of the other medical supplies. 

There is a miscellaneous group of coated fabrics used for 
such items as photo tents and flexible tubing for carrying air 
in ventilating gun turrets on ships. In the beginning they 
were all made of rubber. Then they were made with Neo- 
prene and now we find that the synthetic resin coatings will 
do an excellent job, even better than rubber. Coated fabrics 
are needed for diaphragms and gaskets in aircraft carburetors 
gaskets in sealing metal tanks and other miscellaneous de- 
vices that are used in a mechanical way. For these applica 
tions Neoprene and other synthetic rubbers have been found 
the most suitable. Probably these items cannot be made of 
anything else because of the special characteristics that must 
be built into them. The resins do not seem to have the re 
siliency required. 


Conclusion 


Imitation leathers used for upholstery purposes on air 
plane seats, tank seats and crash pads, office furniture, furni- 
ture on board battleships, etc., have previously been made of 
rubber-coated fabrics to a very large degree. Cellulose 
nitrate-coated fabrics also have been used in these applica- 
tions. However, it has been found that Neoprene, Perbunan 
or vinyl chloride copolymers offer advantages over rubber or 
cellulose nitrate coatings in that the materials can be made 
longer wearing and can be made fireproof more readily. 
This article gives a brief high-spot picture of what the rubber- 
coated fabrics industry has done in adapting these new 
materials and despite the rubber shortage in keeping up the 
supply of coated fabrics required by the Armed Forces. 
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Photographic device for testing ac- 
curacy of aerial torpedoing is re- 
engineered by Cruver for efficiency 


and economy. 
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Injection molding of nylon 


(Continued from page 120) the design of sprue bushings, 
runners, cold-slug wells and gates. Generally speaking, the 
sprue and runners may be smaller than for conventional 
plastics but must be large enough to ensure free passage of 
the molten material without premature setting. Cold-slug 
wells must be large and should be incorporated at the end of 
all major runners to prevent the entry of cold “fronts” of 
advancing material into the molded article. 

The mold shrinkage of nylon is 0.012 in. per in., consider- 
ably above that of conventional thermoplastics. Accordingly, 
dies designed for the latter will generally require modification 
for use with nylon. For the injection of nylon the tem- 
perature of the die is not nearly so important as for those 
thermoplastics which depend on cooling of die to make them 
progressively more rigid. In most cases the die may be 
allowed to build up an equilibrium temperature from the heat 
of the injected material. If too rapid setting prevents 
perfect filling of the die, hot water or steam is used to raise 
its temperature. 

The same fluidity which is troublesome through causing 
flashing from imperfectly matched dies is advantageous in 
that it permits the pressure of the plunger to be transmitted 
hydrostatically to the material in the die cavity. For this 
reason no benefit to the quality of the molded piece is gained 
through using pressures above that required to ensure filling 
the die. Pressures as low as 4500 p.s.i. have given satis- 
factory results. How much less is practicable has not been 
determined since no machine has been available to provide 
lower pressures. 

If the construction or condition of the die permits flashing 
at the lowest available pressure, recourse may be had to 
lowering its temperature somewhat or to altering the cycle. 
The length of the cycle, which must depend in part upon the 
weight of the article to be molded, should be restricted as 
far as possible in order to minimize the time between the 
actual melting and the resolidification of the nylon. The 
length of dwell has been found to influence the physical 
properties of the molded article. For test specimens, an 
optimum cycle of 30 sec. has been established with a dwell 
of 15 seconds. The time of dwell required will depend on the 
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size and shape of the piece, the need for toughness and the 
necessity of ensuring complete filling of the die. In most 
cases where the cycle is less than 45 sec., the dwell should be 
approximately half the length of the cycle. Longer cycles 
require longer dwell periods which must be determined by 
the molder. 

The difficulties in injection-molding of nylon increase with 
the thickness of the piece, particularly above 0.125 inch. 
In passing from a molten state to a solid, there is a con- 
traction in volume of 16 percent. If the injection pressure 
and cycle are not adjusted to keep the material under pressure 
throughout the dwell period, the molded piece will not fill 
the mold. At the present time because of stresses set up 
within the pieces and contractions which produce surface 
voids, it is not recommended to use this material in articles 
of cross-sections greater than */,; inch. Obviously, as mcdi- 
fications in material and in processing technique are de 
veloped, thicker wall sections will be feasible. 


Industrial applications 


(Continued from page 88) pany technicians to improve 
their acid resisting qualities, again the close cooperation of 
the supplier was an important factor in the ultimate success 
of the shields. 

Indicative of the scope of applications considered for 
thermosetting resins, the mammoth experimental trunnion 
plate (Fig. 14) is the largest structural thermosetting plastic 
casting yet produced. An important part in the production 
of the center panel sections of the Commando, the casting of 
this plate was undertaken with the expectation that, if suc 
cessful, it would provide the answer to problems encountered 
when using trunnion plates made of steel. The optimum 
trunnion plate for this specific application should meet the 
following requirements: 

1. Surface: flat, within .002 in. 

2. Deflection: not more than .006 in. 

3. Load: vertical load of 5000 Ib. applied at extreme 

ends of plate. 

4. Stability: sudden temperature changes and aging to 

have minimum effect on items 1 and 2. 

5. Weight: minimum, while incorporating above items. 
There were added considerations pertaining to the casting 
of the plastic trunnion. The mold was to be used for right 
and left applications, and no pattern was to be used, In 
the face of admittedly adverse casting and curing conditions, 
even the most optimistic of those making the test were 
reluctant to believe it could be achieved. With a complete 
understanding of these conditions but possessing some of the 
spirit found in every pioneer, engineers made the cast without 
benefit of proper equipment or an oven large enough to 
accommodate the entire cast during the curing process. 

Measuring 13 ft. long, 3 ft. 4 in. high and 10 in. thick, this 
massive plastic casting weighs slightly under 1000 pounds. 
Although the massive phenolic casting did not conform to 
the requirements of the optimum trunnion plate, the results 
obtained under the adverse production conditions were 
gratifying and have assured further studies along these lines. 
The ability to make this huge cast of thermosetting resin is 
an indication of the advanced state of the airplane company’s 
plastic program and demonstrates that thermosetting plastics 
may be handled in bulk where proper facilities and technique 
are equal to the resins involved. 

In the baking of a cake identical recipes, materials and 
equipment are no guarantee that identical results will be 
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... Cuts with polished smoothness — 
eliminating expensive finishing operations 


There’s no end to the applications of this versatile 
Delta machine — wherever material must be cut to 
exact length on a production basis. It cuts plastics 
such as Bakelite and Celeron — similar rod and tube 
stock made of fabric or paper composition — non- 
ferrous metals including thin-walled brass or copper 
tubing — and is readily convertible to abrasive cut- 
ting of steel. Choice of 5 specially developed high- 
speed blades — automatically lubricated to produce 
an accurate, polished cut at any angle; expensive 
polishing and burring unnecessary. Soundly designed 
and substantially built for accuracy through a long, 
troublefree life . . . Install this fast, modern machine, 
and enjoy plenty of compliments on its performance. 
Consult your Delta industrial distributor (Delta sells 
only through distributors). 


Mail coupon for latest Delta catalog. ps 





—=, 
All these advantages — and they cost so little! 


Saw arbor pivots; fence and outer table are rigid — 
assuring accuracy of feed at any angle. 


Universal clamp holds all shapes and sizes securely. 
Arbor bearings; lubricated-for-life ball bearings, 
Sealed into replacable diamond-bored cartridge. 
Texrope drive — powerful, efficient — running on 
fully machined, dynamically balanced solid steel 
pulleys, free from vibration. 
Safety guards — heavy blade guard, belt guard, chip 
guard. 
Many other features — see catalog. 
Price f.o.b. Milwaukee, without saw blade, motor, 
i rathenneennii $167.65 
A-1-A Priority required. 





Se oe 





vine 0} 24 oe 








; Tear out and macl 
7 SSS BOOS S8SE9084, 
| THE DELTA MANUFACTURING CO. . 
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t ' full details on the Delta Cut-Off Machine ' 
’ and your full line of low-cost machine tools. ' 
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by two cooks. The “know how” factor is impor- 
tant. And it is the same with thermosetting plastics. All 
the experiments which have led to the successful operation 
of the many industrial applications of these plastics within 
this airplane company have emphasized this fact. Through 
its testing and research the company in cooperation with 
resin suppliers is endeavoring to develop this knowledge to 
the highest possible degree. 

The industrial applications are broad, the field is fertile 
and the shortage of otherwise common materials has spurred 
the investigation and applications of phenolic resins to new 
heights. This progress report has been presented in the hope 
that new interest may be created which will result in more 
rapid progress within this field. The present battle of pro- 
duction has been greatly benefited. With accelerated in- 
terest the postwar plans of industry will profit from the 
latent and potential applications in this vast unopened store- 
house—a storehouse to which only now are we beginning to 
fit the master key. 

Credits Materials: Catalin and Durez. Cast by Curtiss- 
Wright Corp. 





Resin impregnation of wood 


(Continued from page 126) stresses of fastenings at the 
root of wing parts. Ski and sled runners faced with compreg 
are faster and wear better than the plain wood. A small but 
interesting use for compreg is for parallel rulers where hard- 
ness and freedom from warping are required. Development 
of decking of impregnated and partially compressed plywood 
has long been under way. The stabilizing, waterproofing and 
hardening effect of the treatment may render it worth while 
for certain types of boats. 

Probably one of the most promising of the many suggested 
applications for impreg is as the face ply in the skins of some 
plywood aircraft and in the shells of boats, pontoons and other 
structures requiring special water resistance. These items are 
in production and current use. We see no justification for 
considering dense compreg in aircraft skins or in any such 
structure where stiffness for a given weight is important. 

Earlier we had envisioned numerous peacetime applications 
as in furniture, paneling, housing and luggage, but these 
naturally do not now receive attention. Compreg and im- 
preg have definite purposes to fulfill as engineering materials 
and we are continuing our work to develop them properly for 


those purposes. 





Supplement to surgery 


(Continued from page 94) and perhaps a little rouge and 
eye shadow applied along the line where the artificial member 
joins the skin and replaced from time to time as they wear 
off, conceals any artificial appearance. The plastic replace- 
ment is very thin at the joining line which permits natural 
skin tones to show through. 

The plastics preparation is non-toxic and the artificial 
member may be worn several days without removal. Even- 
tually, however, it changes color and must be renewed. 
Being soft, the vinyl material sometimes becomes damaged 
and must be replaced. Once a plaster mold has been made, 
this replacement is a simple matter and requires but a few 
minutes-te-accomplish:. Neither the method nor the ma- 








terial is considered perfect. Chemists are at work on a 
sponge core to be built into solid members such as noses and 
ears to make them lighter in weight. But it remains essen- 
tial that the material be moldable in 2 simple plaster mold, 


that it be flexible and skin-like in appearance, and that it be — 


capable of taking pigments without changing their colors 
over a reasonable period of time. Only in this way can 
self-restoration be achieved. 

Each plaster mold is as distinctly individual as a set of 
artificial teeth. With the mold in his possession, the patient 
becomes self-reliant and can maintain his normal appearance 
between operations. After the first stage of self-conscious- 
ness passes, he will think no more about the transfiguration 
than he would about wearing dentures after his teeth have 
been pulled. He will be able to return to his home and 
circulate among frieuds without embarrassment instead of 
remaining in seclusion with the horrible thought that he may 
be disfigured for life 


‘Future plans 


There is a plan under consideration embracing a school in 
which commissioned officers will study Dawn’s methods and 
teach them to other officers and injured individuals, es- 
pecially those who have had some training or experience in 
sculpture or art. In turn, these students will become in 
structors in other schools or laboratories in medical centers 
throughout the country where treatment will be available 
Individual molds will be made for patients in each area, and 
they will be shown how to use them. Supplies of plastics 
materials will be made available at these centers, and patients 
will be coached in the intricate method of pigmentation as 
it applies to each individual case. This method of res- 
toration goes much further than replacing superficial mem- 
bers of the human face. Hands with one remaining finger 
or thumb have been so carefully reconstructed it would be 
difficult for anyone to realize restoration had taken place. 
Muscles, veins, wrinkles, nails, even hair growing on the 
back of the hand, have been faithfully reproduced. If one 
digit remains it is often possible after a little practise for it 
to function quite naturally in conjunction with replaced 
members so that normal use is partially restored. Such 
plastic replacements are accomplished by the same method 
of molding in a plaster mold after a clay model has been 
made. It attaches to the arm with a glove-like sleeve en 
tirely concealed by the plastic material. 

In extreme instances of facial disfiguration a complete 
mask can be made in which eyebrows and lids are modeled 
to conceal deep burns. Such cases are rare but when they 
occur, nothing so brightens the patient as the thought that 
he will soon be able to meet friends again without embarrass- 
ment. Frequently it accelerates his wish to get well. And 
whether in war or peace the will to get well is essential to 
the speedy recovery of any hospitalized patient. 





Redesigned dental surveyor 


(Continued from page 94) of the double cross arm which 
swings around the center column to permit contact of the 
carbon rod with a dental plate mounted on the table. An 
adjusting screw mechanism inserted in the lower half of this 
arm provides smooth yet rigid control of the vertical spindle. 
There is a simple screw-chuck device on the bottom of this 
spindle, similar to the type used on many mechanical pencils, 
which holds the marking lead or steel-analyzing rod used im 
the operation of the instrument. (Please turn to next page) 

























DMPLI 


Piping c 
aised a 
ore two | 
pipe nov 


Mere is a 
orrosior 
os well « 
ion, pre 
ments of 


As the 

jackets t 
pipe, the 
ties of tl 
electrica 















PLASTIC PIPE INCREASES EFFICIENCY OF RECTIFIER UNITS 
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DMPLETE ANSWER TO CORROSION AND ELECTRICAL LOSSES 


Piping cooling water for rectifier units has always through the heat exchangers. Thus, electrical losses are 
aised a tough problem. Corrosion and electrical losses reduced. Furthermore, Saran is a material that does 
ore two of the principal difficulties encountered. Saran not corrode. It has a far higher degree of corrosion 
pipe now comes up with the right answer. resistance than any of the common metals used for 


ere is a strategic material of long life whose surpassing equipment of this kind. 


orrosion resistance and insulation value, Installing Saran pipe requires no special 
os well as its surprising ease of installa- tools and presents no problem. All in all 
ion, precisely fulfill the severe require- Saran pipe provides a complete answer 
ments of equipment of this character. and is receiving a warm welcome from 
engineers who have the responsibility of 


the water flows from the rectifier per 
designing these units. 


jackets to heat exchangers through Saran 
pipe, the exceptional insulating proper- THE DOW CHEMICAL COMPANY 
ties of this plastic material prevent the Close-up of Saran pipe and fit- MIDLAND, MICHIGAN 


tings showing connections to the New York + Clevelond + Chicago + St. Louis + Houston 


slectrical potential from being grounded rectifier Son Francisco + los Angeles + Seattle 
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Another feature of the surveyor is the “hemisphere and 
saucer’’ design of tilt-top table. This unit consists of 
a @ semi-spherical tilt top. A sheet 
of 30-gage soft sheet wax, employed in the saucer as a grip 
for the table, permits infinite adjustment of the top to re- 
quired angles—the friction of the wax effectively holding the 
semi-spherical top in position against the comparatively slight 
pressures exerted upon it. If this wax liner becomes worn or 
damaged it can be replaced very easily. As can be seen in 
Fig. 2 the tilt-top table has a serrated surface which receives 
soft wax for mounting the model. The polished black glass 
base, 8-in. in diameter, serves as a baseboard for the other 
parts of the plastic surveyor. 

While this ental surveyor is not directly comparable with 
the old instrument since it cannot be used for attachment 
work or milling and drilling due to its lesser strength and 
rigidity, it appears to be slightly easier to operate and does 
excellent work. In addition, the cost of the plastic instru- 
ment is less than that of the old metal unit. This instrument 
is a striking example of the results that can be obtained by the 
pooling of talent. It indicates the actual improvements 
which can be made in parts and instruments through the 
proper use of plastics materials. 


Credits—Surveyor body fabricated of Lucite and Plexiglas by 
Plax Corp. Tilt-top table molded of Plaskon by Colts’ Patent Fire 
Arms Mfg. Co. Base plate made of Carrara plate glass by Pitts- 
burgh Plate Glass Co. Surveyor unit assembled and distributed by 
J. M. Ney Co. 
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Mustang's bomb rack 


(Continued from page 77) insufficient plastics data at hand 
at the time, metals testing methods were employed. The 
rack was tested thoroughly for each of the 3 purposes for 
which it was destined to be used: (1) bomb loads; (2) ferry 
tank loads; and (3) combat tank loads. In conducting 
each test the bomb rack specimen was bolted to the back of a 
channel iron which was attached to 2 large “‘A”’ frames sup- 
ported on the abutment. The method of loading it for each 
purpose, was different: 

(1) Bomb loads—the load was applied by fixing a 500-Ib. 
bomb casing in the rack and applying the vertical, side and 
drag loads to this casing with screw jacks and hydraulic 
pressure (Fig. 3). 

(2) Ferry tank loads—the load was applied by attaching 
a vertical hydraulic strut to the forward hook and another to 
the aft hook. No side or drag shear loads were applied since 
these loads are not carried by the housing in the ferry tank 
installation (Fig. 4). 

(3) Combat tank loads—the load was applied by means of a 
special jig which was attached to the forward and aft hooks. 
The vertical, side and drag loads were applied to the rack- by 
means of this jig and separately arranged hydraulic struts 
(Figs. 5 and 6). 

The development and perfection of the plastic bomb rack 
attests in no uncertain way to the high engineering standards 
employed by aircraft manufacturers in the United States and 
indicates one of the reasons why our fighting ships of the 
air have rendered such brilliant performance in foreign 
combat service. 


Credits—Bomb rack engineering design by North American 
Aviation, Inc. Mold design and molding by Westinghouse Electric 
& Manufacturing Co, 
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Washington round-up 


(Continued from page 150) Biggest single use of phenol—abou: 
50 percent of the entire output—is for plastics. Most of the 
balance is exported or used for explosives, oil additives, dis- 
infectants, fungicides, medicinals, etc. It is anticipated that 
the Armed Forces will ask for and expect increased production 
of phenol for phenolic resins in 1944. Facilities are available for 
a stepped-up program of considerable quantity, but it should be 
pointed out again that in addition to its importance in the 
manufacture of aviation gasoline, benzol is also necessary for 
styrene and the latter is needed for synthetic rubber. There- 
fore, benzol needed for phenolics must compete with benzo! 
needed for aviation gasoline and rubber tires. No one can tel! 
exactly what will happen to the phenol program under these 
circumstances, but there will probably be sufficient for im- 
portant uses. ° 

Cresol_—Cresol is another tar acid derivative similar in some 
respects to phenol. The resins made from it are classified 
generally as “phenolic.” It is used particularly in iaminating 
resins. Shipments from abroad have opened up, and con- 
sequently more is coming in although the price is higher than 
domestic cresol. In England, cresol is relatively more abundant 
due to different manufacturing processes. In the early part of 
the war the cresol situation was quite serious, especially among 
laminators, and several substitutes were devised. Today, 
however, cresol is available in needed quantities for essential 
goods and should remain so unless shipping is again interfered 
with in a more serious way. Much of the exported phenol 
mentioned above is virtually traded for cresol so that both the 
United States and England can derive the greatest benefit 
from divided use. 

Formaldehyde.—Formaldehyde is an essential part of most 
phenolics. It is made from methanol which in turn is derived 
from carbon monoxide and hydrogen. A new process now going 
into large-scale production captures refinery gases and converts 
them into methanol. More will be heard of this process after the 
war. A high percent of all formaldehyde produced is used for 
plastics. The balance goes into a wide variety of products 
New facilities have come into production during the past 6 
months. From now on, there should be enough to meet es- 
sential requirements. Formaldehyde is no bottleneck in pro- 
duction of plastic formulations. 

Urea.—The urea situation is good. New production capacity 
has recently been added which assures sufficient quantity for all 
military and important civilian uses such as fertilizer. While 
more than half goes to plastics at present a small portion now is 
going into cattle feed. If the fertilizer or explosive situation 
suddenly should require rapid expansion, urea molding powder 
would be hard hit because all these products use the same raw 
materials. While no one anticipates that eventuality, it re- 
mains one of the imponderables which face WPB officials. 

Incidentally, WPB’s handling of the urea and phenolic alloca 
tion orders are good examples of the allocation system working 
at its best. Before they went into effect, there is no telling how 
mitich of these vital war materials went into unessentia] items 
such as brush backs. The administrators soon learned that in- 
ventory and scrap control was the key to the situation. When 
the orders first were initiated some users asked for great quanti- 
ties to be used for non-essential and border-line cases. The non- 
essential items were ruthlessly denied. Today, many of the 
border-line cases are allowed almost in full because molders and 
fabricators have learned that they can’t get a pound for non- 
essential purposes and consequently don’t apply. 

Vulcanized fibre-—This handy material made from paper 
treated with zinc chloride and equally useful for faucet washers, 
railroad signal iustallations, fuses, tubing and hundreds of 
intricate items for military use, now is slightly more free than 
it has been at any time during the war. But officials have their 
fingers crossed. So many uses can be found that no one knows 
when the Armed Forces may turn up with an order that will 
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precision production of instruments, dial faces, name plates, etc., calls for a tough thermoplastic 
al that will neither shrink nor warp in service. Printing, too, must be accurate, clean-cut, 
anently legible. 


sheet materials guarantee dimensional stability and toughness, while our exclusively 

ped mechanical plate making method imparts sharply defined, accurate impressions. To this, 

addition of a protective lamination assures legibility and permanence, regardless of the abrasive 
and friction of normal wear. 


of our experience in the manufacture of a great variety of laminated prodécts for essential 
s and various branches of the Army and Navy, we now welcome the opportunity of sup- 
your laminated thermoplastic requirements. Send prints for prompt estimate. 


GINIA PLAK CO. 270 MADISON AVE., NEW YORK 16 

















iS YOUR DESIGN PROBLEM 
IN WAR-TIME OR PEACE-TIME 
PLASTICS APPROACHED BY 
ANY OF THESE PRODUCTS? 


Since the beginning of plastics in this country, 
we have produced hundreds of mechanical and 
ornamental products — from simple balls, caps, 
handles, etc., up to highly intricate metal-and- 
plastic combinations. If we do not have examples 
of actual products that will help you, the long 
experience of our engineers is at your service . . . 
in the improvement of present products, in the 
development of new ones. Deliveries take time. 


Waterbury 9) a 


WATERBURY, CONN., U.S. A. 
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make vulcanized fibre tight. First public indication that 
vulcanized fibre was loosening up was award of the ration token 
job. A few months ago, it would have been impossible to pro 
vide enough vulcanized fibre for this job. 

Due in part to a lack of suitable man-power, the supply of 
vuleanized fibre in tubing form is not currently adequate for 
demands placed for such uses as electrical fuses and other in 
sulating members. This situation is being followed closely with 
a view toward seeing that all important uses are covered at a 
rate consistent with immediate requirements. 

Cellulose acetate and cellulose acetate butyrate—Rods, tubes, 
sheets and molding powder are the end products of cotton linters, 
acetic acid, butyric acid and their anhydrides. None of thes 
items are particularly tight, but they all are on allocation and 
valuable in the manufacture of many other critical materials 
It is believed that the recent allocation order on acetic acid and 
anhydride will assure a more certain flow of these chemicals into 
the plastics field. The great trouble with acetate esters has 
been that processors were asking for more material than they 
needed to fill their orders. Just as soon as processors learn that 
they cannot beat the game by trying all sorts of schemes to get 
more acetate for unessential items, the acetate situation will 
clear up. It may take an amendment to the order in the forn 
of a more strict reporting method, but sooner or later WPB of 
ficials will certainly find a way to eliminate inflated orders and 
excess inventories. 

There is some complaint about lipsticks and other items 
which occasionally get on the allowed list and remarks about 
their comparative essentiality with such things as lunch boxes 
However when the figures are examined, it generally is found 
that the allocation to lipsticks or kindred items is exceeding]; 
small and permitted only because of unusual circumstances 

Plasticizers —Plasticizers are most important in the amount 
of cellulose esters that can be made available since acetate for 
mulations take from 30 to 50 percent plasticizer. Many of th« 
most important plasticizers come from coal tar but in even mor« 
infinitesimal parts than benzol or cresol. They are used for 
many kinds of chemical products. While the situation is im 
proving—considerably in the last 2 months—their future avail 
ability is more difficult to predict than almost any other chemical! 
needed in plastic production. 

Polystyrene-—Everybody knows that the new styrene plants 
built largely as an adjunct to the synthetic rubber program, ar« 
or soon will be in full production. A comparatively small! amount 
would be needed to make all the polystyrene that can be used 
by prcsent facilities. It now is in good supply and should con 
tinue so unless benzol, used in styrene production, should becom: 
a bottleneck. 

Methylmethacrylate and ethyl 
talking about these in so far as ordinary civilian uses are con 
cerned. The first used as glazing and the second for many 
military purposes (prominently as tubing) probably will be un 
available for any sizable civilian use during the war. Th: 
acrylics have been in fairly good supply for the last couple of 
months, but raw material difficulties are beginning to cause a 
general tightening of the end use pattern 


cellulose —Scarcely any us« 





Speeches of the month 


(Continued from page 156) discussed the sources of rubber 
and compared various characteristics of the synthetic and natura! 
product. He said that one of the difficulties in the present syn 
thetic tire program is in the development of a means of impreg 
nating the fabric in the tire, and expressed the opinion that befor: 
the end of the war synthetic tires will be produced to last for th« 
life of an automobile. Following Dr. Turner’s talk a motion pic 
ture entitled “Rubber Goes Synthetic” was shown. The next 
meeting of the Association will be held Nov. 15 at 8:15 p.m. at 
the Engineering Building with Earl Simonds speaking on ‘‘Post 
war Potentialities of Plastics.” (Please turn. to next page) 
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D-B Precision 


Necessary Even in 
Run-of- Mill Molding 


IRVINGTON, N. J.—Today, in produc- 
tion’s war against time, even commonplace 
molding applications have to reach a new 
high im precision. This fact was stressed 
by an officer of the Dillon- Beck Mfg. Co. 
in reporting on the shipping plugs and 
thread protectors they are producing in 
large quantities for the Curtiss-Wright Pro- 
peller Division. 

“This customer's precision requirements,” 
he stated, “are, of necessity, very exacting 
and even the simplest applications must 
meet that standard. 


“We consider these plugs and protectors 
a run-of-the-mill molding job. Despite this, 
they still presented their own particular 
problems because most of them call for 
thread dimensions that are not standard, yet 
which have to be extremely accurate. In 
addition, the larger items involved questions 
of shrinkage and dimensional stability which 
had to be carefully worked out so that the 
thread would remain serviceable.” 


These applications are performing an im- 
portant war task in guarding closely ma- 
chined threads from possible damage during 
inter-plant and overseas shipments of spare 
parts. A recent study made by Curtiss- 
Wright showed that use of the protectors 
had largely eliminated rejections due to 
dented threads. 
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DILLON-BECK MANUFACTURING COMPANY 


IRVINGTON, N. J. 


ENGINEERS - DESIGNERS » MOLDERS 
























"WOMEN WORKERS 
and all GREEN HANDS can drive 


HOLTITE- Phil DS & pois 
with Speed. Salety = Efficiency 














Because these modern fastenings for can be 
safely and efficiently hand or power by inex- 
perienced workers, basic training time is drastically 
shortened, and production quickly increased. Es- 
pecially proficient with power drivers, women have 
replaced men in many plant departments Redeshent 
the country. Experienced workers can cut fastening 
time up to 50% and more with a comparable saving 
in cost. 

Further time-saving is effected wg die mh 
“Thread-Forming” screws are used to fasten 
parts. By cutting their own perfect nang t ids 
in the material, tapping operations are eliminated 
| to save an extra operation. 
| Profit by these efficient savings in your assembly 
| line NOW, 


























































With complete 
equipment and facil- 
ities for producing 
Special parts and 
fastenings, we can 
efficiently meet any 
ene exact 

to specifications. 
AD iicsion er spec- 
ifications or sample. 
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CONTINENTAL 
SCREW CO. eiiestest 








e@ BUY MORE BONDS 



















































P LANNING for Peace while 
war prevails is a job which con- 
fronts allindustry. The best argu- 
ment for this is: if we had planned 
for war while peace prevailed— 
how different this war would have 
been! While we are busy, at 
present, with war time jobs, we are 
also ready to discuss with manu- 
facturers plans for the post-war 
period. Let us not leave the future 
to chance, but 
rather plan for it 
now so that it may 
be different than 
the “last time”. 








Robinson Industries Inc., -- 


FRANELIN, PA. 











*% NEW YORK INSTITUTE OF FINANCE IS PRESENT. 
ing a series of authoritative and instructive lectures on the major 
types of commercial plastics. Future meetings which will be 
held in the Governing Room, New York Stock Exchange, New 
York City, from 3:30 to 5 p.m. are as follows: Nov. 1, “Bakelite 
and Vinylite” speaker to be announced; Nov. 8, “‘Plastic Ply 
wood” by L. Ottinger, president, U. S. Plywood Corp.; Nov 
15, “Nylon” by Theodore G. Joslin, E. I. du Pont de Nemours 
& Co., Inc. 


*% THE BOSTON CONFERENCE ON DISTRIBUTION 
which was held on Oct. 18 and 19 in Boston, Mass., was addressed 
by Charles A. Breskin, managing director of MoDERN PLASTICs, 
on the subject of “This Plastics Age.” Following a brief descrip 
tion of the nature and form of plastics, Mr. Breskin outlined pres 
ent uses of the materials and anticipated postwar applications 


*% THE RUBBER AND PLASTIC DIV., SOCIETY OF 
Chemical Industry, Canada, held its first meeting of the year on 
Oct. 1 at McGill University. Dr. I. R. McHaffie, manager of 
Research and Development, Canadian Industries Ltd., spoke on 
“The Manufacture of Plastics Materials.” His talk covered 
the chemistry involved in the manufacture of thermoplastic 
resins with some discussion of the thermosetting resins. At the 
close of the meeting the MopEerRN Piastics color and sound film, 
“This Plastic Age,” was shown. 


*% THE KNOXVILLE SECTION OF AMERICAN CHEM 
ical Society at a meeting on Oct. 21 was told by Dr. D. S. Fred 
erick of Rohm & Haas Co., that acrylic acid today is the basis 
of the transparent acrylate family from which noses, turrets and 
other ‘transparent gun posts in U. S. bombers are formed. Dr 
Frederick also reported that recently-perfected acrylic compounds 
were used in making synthetic rubber, adhesives, vehicles for 
luminous paints, vitamin bases, and for making oils free-flowing 
in sub-zero and stratosphere temperatures. 








STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULA 
TION, ETC., REQUIRED BY THE ACTS OF CONGRESS OF AUGUST 
24, 1912, AND MARCH 3, 1933, of Mopern Prastics, published monthly 
at Easton, Pennsylvania, for November 1, 1943. 


State of New York 
County of Kings 

Before me, a Notary Public in and for the State and county aforesaid, per 
sonally appeared Chas. A. Breskin, who, having been duly sworn according 
to law, deposes and says that he is the Publisher of the MopeRn Plastics and 
thet the following is, to the best of his knowledge and belief, a true statement 
of the ownership, management, etc., of the aforesaid publication for the date 
shown in the above caption, required by the Act of August 24, 1912, as 
amended by the Act of March 3, 1933, embodied in section 537, Postal Laws 
and Regulations, to wit: 

Si t the names and addresses of the publisher, editor, managing edi 
tor, and business managers are: 

Publisher. Chas. A. Breskin, 122 BE. 42nd St., New York City 

Editor, Chas. A. Breskin, 122 E. 42nd St., New York City 

Managing Editor, Harriet B. Josephs, 122 E. 42nd St., New York City 
Business Manager, A. S. Cole, 122 E. 42nd St., New York City 

2. That the owner is: (If owned by a corporation, its name and address 
must be stated and also immediately thereunder the names and addresses of 
stockholders owning or holding one per cent or more of total amount of stock 
If not owned by a corporation, the names and addresses of the individual 
owners must be given. If owned by a firm, company, or other unincor 
porated concern, its name and address, as well as those of each individual 
member, must be given.) 

Breskin Publishing Corp., 122 E. 42nd St., New York City 
Chas. A. Breskin, 122 E. 42nd St., New York City. 

Mrs. C. A. Breskin, 55 Park Road, Scarsdale, N. Y. 

Linda S. Breskin, 55 Park Road, Scarsdale, N. Y. 
Theodore B. Breskin, 55 Park Road, Scarsdale, N. Y 

Mrs. Helen K. Cole, 246 Coligni Ave., New Rochelle, N. V 
S. Moisseiff, 99 Wall St., New York City. 

3. That the known bondholders, mortgagees, and other security holders 
owning or holding 1 per cent or more of total amount of bonds, mortgages, or 
other securities are: 

None. 

4. That the two paragraphs next above, giving the names of the owners, 
stockholders, and security holders, if any, contain not only the list of stock 
holders and security holders as they appear upon the books of the company 
but also, in cases where the stockholder or security holder appears upon the 
books of the company as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is acting, is given; also 
that the said two paragraphs contain statements embracing affiant’s [ull 
knowledge and belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon the books of the 
com y as trustees, hold stock and securities in a capacity other than that 
ofa fide owner; and this affiant has no reason to believe that any other 
person, association, or corporation has any interest direct or indirect in the 
said stock, bonds, or other securities than as so stated by him. 

CHARLES A. BRESKIN, Publisher 

Sworn to and subscribed before me this 13th day of October, 1943. 


[sat] HERMAN L. ISLER 

Notary Public, Kings County 

Kings County Clerk’s No. 11, Register’s No. 4000 

New York County Clerk's No. 36, Register’s No. 4-4-14. 
(My commission expires March 30, 1944.) 
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Preeision Seales for 
Plastics Molding 


do it the Exact 


Plastics molding is an exacting opera- 
tion. Skill of course is important 
but much of this skill is a careful 
weighing operation of the ingredi- 
ents involved. EXACT WEIGHT 
Scales have been in the plastic in- 
dustry from the first, even from the 
research laboratory days. Today this 
equipment can be found throughout 
the whole rapidly growing industry 
from coast to coast. Many different 
models are available for various opera- 
tions such as ingredient compounding, 


color blending and check-weighing. 
Write for details for your plant today. 


THE EXACT WEIGHT SCALE COMPANY 


650 W. Fifth Ave., Columbus 8, Ohio 
Dept. Ae. Toronto, Canada 


EXACT WEIGHT Scale in a 
plastics molding operation on 
the west coast, in the plent of 
McDonald Manufacturing Co. 
Los Angeles, Calif. 











PHENOPREG (ae 








DETROIT WAX PAPER CO. 


PLASTICS DIVISION 


1721 Pleasant Avenue, River Rouge, 18, Michigan 
Vinewood 1-8200 
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>) THERMOPLASTIC MATERIALS 
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HEADQUARTERS for Scrap thermo- St aie 

plastics: Acetate, Butyrate, Styrene, Celluloid. Acrylic and Vinyl Resins. FOR-MORE 
WE RE-PROCESS for YOU—OR BUY from YOU: We reclaim thermo- seed 











plastics that are off-size or off-standard, including factory residues or scrap. 


TURNING WASTE INTO USABLE MATERIAL: Weare asource of supply for manufacturers 
who need clean and graded re-processed plastics. These are suitable for many applications 


where VIRGIN materials are not essential or CANNOT BE OBTAINED! 


Write for details — 


Gerinc Propucts, Inc. 


NORTH SEVENTH ST. & MONROE AVE., KENILWORTH, NEW JERSEY 
622 Monroe St. - - - ~ =~ Chicago 6, Illinois 

















The basic and inherent advantages of 
MACK MOLDING extruded shapes are 
equalled only by their wide latitude in 
application. Beauty of finish, durability, 
resistance to wear, moisture, heat, fumes 
and acids, can all be attained by the 
proper selection of body. 


Mack Molding engineers will gladly 
collaborate in the solution of extruded 
plastics problems, whether for present 
essential industrial needs, or future 
annings. Inquiries are invited. Mack 
olding Company, 100 Main Street, 
Wayne, N. J. 
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ICTORY Restricted 
WILL BE OURS Alloy Steels 


BY PULLING TOGETHER! : 
We are here to serve our with 



















staff of more than thirty years ex- 
perience. 

“""" ‘This background is yours for the 
or complicated. 
Materials Is Our Specialty 


Country, and Customers 
Old and New, by Providing 
High Quality Molded Parts. D H 
Our trademark stands for justice, 
&) and is backed by an engineering 
asking. Consult us with your 
problems, small or large, simple 
Compression and Transfer FO i P L A 5 I C 
Molding of Thermosetting Mi 0 [ p S 
PLASTIMOLD, INC. 
ATTLEBORO, MASS. 


















DD con Plastiron is a non-strategic, non- 


NEW H'/, MODEL Scrape Grcndon| ‘ice! ceo fame se, pose! 


modern tool steel practice by a world- 
SAVES WEIGHT 
AND SPACE... » 








famous toolmaker. 





Disston Plastiron has a very low carbon con- 





tent—is thoroughly clean and uniformly sound— 





New Model % 
Ball&Jewell scrap 
grinder with Tex- 
rope Drive, saves 
one-half the 
weight, one-half 
the space and 
gives twice the 





produces exceptionally smooth cavities—will 





withstand extreme hobbing—carburizes easily— 








and proves an ideal material for difficult shapes. 





METALLURGICAL AND ENGINEERING AID from 








ae ee ramos specialists " available ay you use 

Plastiron most effectively. No obligation. Write 
~ tae ag fats fully to Henry Disston & Sons, Inc., 1134 Tacony, 
and long into the peace with sturdy castings, Philadelphia 35, Pa., U. S. A. 





10 solid tool steel knives, outboard SKF bear- 
ings sealed against plasticdust. 3 interchange- 
able screens permit any granulations desired. 


Send for prices, FREE catalog 


—= BALL & JEWELL ——" 


20 Franklin Street Brocklyn, N. Y. 
Since 1895, Manufacturers of Pateut Retary Cutters 
or get in tomch with mearest representative. 
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THE TOUGHER THE JOB 
THE MORE TIME YOU SAVE 











Putting the toughest finishing jobs on a fast 
production-line basis is an old story to 3-M 
Abrasives. Almost since the beginning of 
plastics, as we know them today, manu- 
facturers have depended upon the 3-M 
Method of finishing to keep production high 
and costs low. In addition to its ability to 
finish surfaces of every size and shape faster 
and easier, the 3-M Method offers other 
important advantages. It makes no dust. 
It prevents burning and plastic flow. It 
eliminates loading, or clogging; the abrasive 
retains its fast, smooth cutting action. 
A 3-M Abrasive Methods Engineer will 
be glad to show you how the 3-M Method 
saves time and money in your finishing 
operations. There is no obligation; just 
mail us the coupon below. 


MINNESOTA MINING & 


MANUFACTURING CO. 
Saint Paul 6 . Minnesota 





Gentlemen: MPL 1143 
Please have a 3-M Sales Engineer call to discuss our finishing problems: 
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The first responsibility for the country's 
welfare rests on the individual and not on 
the Government.—N. Y. Sun. 


RECTO 
MOLDED PRODUCTS, INC. 


CINCINNATI, OHIO 
Melrose 6862 





















DETROIT 
L. S. HOUSE 


3-167 General Motors Bldg., Madison 5781 








INJECTION AND 
COMPRESSION MOLDING 
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Cranes, Elevators, 
Lift & Trailer Trucks, 
Cenveyors, Live 






Grinders, Reducers, 
Cutters, Blenders, 


Mixers, Sifters, Attr. 















- 


MERCER-ROBINSON COMPANY 












PLASTICS acd ELECTRONICS 


W- have been manufacturing plastic parts with special insulation 
qualities for more than fifty years. 


Win the increasing demand for plastics with high-frequency resist- 
ance, we have developed our own materials and molding techniques to 
meet low-loss requirements. We are producing for war many parts which 
meet the most rigid standards of electrical resistance. 


W have many stock-mold items for the electrical industry, including 
terminal blocks and our well-known ‘Safety Strain” insulators. 


These items are available to war industries, and will be available to all 


industries after the war. 


ULATION MANUFACTURING CO. 


STOM MOLODERS PLASTICS FOR INDUSTRY 


Il New York Avenue Brooklyn, N.Y. 


MEMBER OF THE SOCIETY OF THE PLASTICS INDUSTRY 





42nd STREET, NEW YOR 














EXTRUDED 


THERMO 


PLASTICS 


for 
DEFENSE 
WORK 


Shapes — Profiles eer 
Strips — Tubes sulating 


extremel 








Details, Quotations — Promptly 


AMERICAN PLASTICS CORP. 
227 West 34th St. New York City 


Ameroi 
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A-PE-CO is the EASY, ACCURATE way 
to make CORRECT COPIES for all! 


All departments have correct and c 


pediting work and 


thine time + 


pron yh my ys 


hundred A-PE-CO 
photo-exact copies 
are made aide, at 
low cost. You can 
use A-PE-CO prof- 
itably. Ask us to 
show you. 


* Pictures ¢ Drawings 
A-PE-CO photo- 
copies direct from 
anything written, printed, 
drawn or photographed — letters, 
legal documents, blueprints, receipts, graphs, 
tracings, telegrams, shop orders — up to 18" x 22”. 
A-PE-CO photo-copies are permanent and error proof. 
Thousands in use by industry, Government and engi- 
neers. Eliminate steno-copying, tracing, proofreading. 
No Camera — No Film — Easy to Use 
Employees learn quickly. Use A-PE-CO on any table. 
Low cost per copy. Lowest investment. Immediate 
delivery. Representatives in principal cities and 
Canada. Write for A-PE-CO folder. 


AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark St., Dept. CP 11, Chicago 14, til. 











based on sound ideas and cdf? 
ing practice. 


Our facilities include molding by injection 
and compression methods, for which our 
plant is ideally equipped with the latest 
types of molding machines and presses. 


Whether you need our facilities now or 
merely want to discuss tomorrow's plans, 


i, ZS 
please feel free to call upon the experience 
Zits of our designing and production engineers. 
“ = bv Telephone or write today. 


Just now a large part of our facilities and expe- 


TO END ALL CORROSION PROBLEMS rience is devoted to the all important job of pro- 


. > - : ducing moldings needed for war products and 
Saran is a tough thermoplastic originally made to replace essential industrial requirements. Tomorrow 











pee on br a _ ub oi eke akon ws these facilities will be wholly available for the 
a wide range of uses in product designing, food processing production of peacetime goods. 
and wherever non-corrosive materials are necessary. Its in- 


sulating qualities, flexibility and ease of handling make it ’ 
extremely valuable in installations dealing with oils, gases. ( yp 





air, water and corrosive chemicals, It is available in tube, 
pipe, sheet, rod and molded fittings. 
Technical Bulletin P-8 will be 


sent on request. Address Dept. SA ie any 
Pat. No. 2160931 es I 
HODGMAN RUBBER CO. f/f 


FRAMINGHAM, MASS 


NEW YORK 261 Fifth Avene | PLASTICS CORPORATION 


HICAGO 412 South We 


Am Feane 





NEW YORK: 12 E. 4lst Street * #PHILA.: Paragon Sales Co., Inc. 
CHICAGO: Steel Mills Products Co. * DETROIT: June & Company 


NOVEMBER »* 1943 181 






















If the answer is PLASTICS 


—the name Is STOKES 


Whatever you make, however you 
make it, there is some way you can 
use Stokes Molded Plastics or Hard 
Rubber to advantage. For War to- 
day and Peace tomorrow, Stokes, 
veteran of two long wars and fifty 
short years is ready as always 
to serve you. 


JOSEPH STOKES 
RUBBER COMPANY 


ESTABLISHED 1897 


CUSTOM MOLDERS-—ALL FORMS OF 
HARD RUBBER AND PLASTICS 


TRENTON, N.J. + Canadian Plant, WELLAND, ONT. 
































build molds 
for all plastics 


More than 20 years of success- 
ful experience as toolmaker to 
leading custom and proprietary 
molders qualify us as your mold 
designer and mold maker on 
your most exacting jobs of plas- 
tics engineering. 


oy 
FOCPHECY anvracturine 
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COMPAN 





247N.J.R.R. AVI NEWARK, N. J. 





| MEAD BURRING 
Tm MACHINE 


| INDUSTRY'S JACK-OF-ALL TRADES 








Also Works On Inside Cut-Out Openings! 


Serving a swiftly-growin 


number of America’s important 
Defense Contractors. 


or that 











troublesome grinding or finishing 
job, try the Burring Machine. If 
it doesn’t help you, it won’t cost 
you a cent! There is not one in- 
dustrial plant in America where 
this machine — somewhere along 
the line — cannot be helpful. Tool- 
room, template department, pro- 
duction line, or elsewhere — it will 
find its place. Try it at our ex- 
pense. Immediate delivery in most 
instances. 


TYPICAL BURRING 
MACHINE JOBS 





MEAD 
SPECIALTIES CO. 
DEPT. 113-MX 
15 S. MARKET STREET 
CHICAGO (6) 
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Plastics that do not come up to 
standard are a black eye in any 
shop. Soft centers, off colors and 
warping are usually the fault of incorrect molding tem- 
peratures. Surface temperatures are too important to be 
guessed at. With new powders and new operators, you 
need dependable mold pyrometers now, more than ever 
before. The CAMBRIDGE Mold Pyrometer is an ac- 





curate, quick-acting, 

sturdy instrument that 

enables the operator BUY 

to instantly determine WAR 
the exact surface tem- BONDS 


perature of each mold 
cavity. 


Cambridge Instrument Co., Inc. 
3732 Grand Central Terminal, New York City 


CAMBRIDGE 





Mold—Surface—Needle 
Cotnaionent PYROMETERS 
I 





Bulletin 194—S gives details 
They help save money and maké 


of these instrum 














Pressures as high as 6000 /b. 


per sq. in. are 


EASY TO HANDLE 


via an 


ATLAS Type “E” 


High Pressure Reducing Valve 


Despite the high pressure there is no shock. 
And it makes no difference whether you are 
using water, oil, or air. 

We feature this High Pressure Valve be- 
Cause it is comparatively new. It is already 
being widely used in plastics plants, but we 
find that many executives are still unac- 
quainted with it. 

Here, for instance are the outstand- 
ing features: 


For other ATLAS plastics plant products see the partial list 
Ek in our ad in the January issue of MODERN PLASTICS. 


LEAS AES OMPANY 


277 South Street, Newark, N. J. 
Representatives in Principal Cities 





The third in a series of plastics applications. 


“MIGHTY MITE” OF 
THE COCKPIT 















Se the pilot maneuvers 
his enemy into the center of his 
ringsight. His tensed finger bears 
down on this tiny switch and the 



























fury of snarling death is unleashed from his blazing guns 
—fulfilling the destiny of another Nazi or Nip. 











This war in the sky moves with incredible speed. A 
pilot has only a second to fire his guns. Failure of 
his gun-fire control switch might cost him his life. 

Mindful of this responsibility, we are grateful that 
our 27 years of experience enabled us to design and 
engineer the intricate mold for this important part. 
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PRECISION 
MOLDING 











STANDARD TOOL COMPANY 


© aS ’ 
J wT oaAY 
TSWATER STREET “GRRE 


— 
1943 histy-two years experience in 
Pinadinhdnahias tte etd pladiic menu. 






LEOMINSTER, MASS. 


facturers in serving their Government 
more efficiently. 


Our experienced enpnoain de- 
partment offers the latest and best 


RCI design in the advancement and de- 
velopment of Plastics—Molds and 
Equipment. 
—New England Representatives. The 
latest and iargest—4-ounce to 22- 
f 
: on 





ounce. 
Conservation of vital materials calls for 
efficient Scrap Grinders—Ball & 
Jewell New Eng Representatives. 


. | 
t J.H. LANE &CO., Inc. | 


a 


UNPOLYMERIZED 


VINYL ACETATE! BY onc anic 


(STABILIZED) PEROXIDES 


Plastic Material Dryer—Parks 
Standard—U.S. Agents. An efficient 

of all materials, scientifically de- 
ve for this purpose alone. 


Gages—dJige—Fixtures. Because o/ 
our highly skilled personnel and 


modern equipment, we are serving the 
Government in the manufacture oi 
these precision tools. 

















1, O 
V4 

HO--C 
NCH 





CATALYSTS FOR POLYMERIZATIONS 
DRYING ACCELERATORS - OXIDATION 





Purity 99.5% Boiling Range 71.8° to 73° C. | | AGENTS - BLEACHING AGENTS 

Res gr . iar oho ge 

resins with exceptional : 

bonding qualities for LUPERCO 3 

wood, glass, metal and icc wert aa! 4 

fiber. ALPEROX C ior 
Containers:— (TECHNICAL LAUROYL PEROXIDE) ey 5 $45.70. 
410 Ib. drums; 62,500 Ib. tank cars SPECIAL ORGANIC PEROXIDES 


For further information write to | + REGLSTERED TRADEMARK 


NIACET 




















Size 14’ & 14’ x 30’ 


For mixing, grinding, and 

sheeting plastics and for 

blending colors. Mill illus- 

trated is equipped with flood 

lubrication and oil seal Klo- 

sures to prevent oil contamination of the stock. 
Hand operated, micrometer roll adjustment. 
Mills can be custom built to your particular 
requirements. Write for specifications. 


WM. R. saROrP & SONS CO., Trenton, New Jersey 


2 One Reneomm men. ATORY MILLS FOR PLASTICS 


THE FINGER-TIP CONTROLLED 


FOREDOM FLEXIBLE SHAFT MACHINES 


Are As Versatile and Adaptable As Plastics Themselves 


The finger-tip controlled Foredom gets 
into many places ordinarily inaccessible 
and does many jobs quickly and effi- 
ciently that otherwise require expensive, 
time-consuming hand labor. The versa- 
tility of Foredom Flexible Shaft Ma- 
chines is matched only by the versatility 
of plastics themselves. Foredom’s wide- 
range of easily interchanged accessories 
and choice of four different handpieces, 
means that every Foredom Machine is 
ready at a moment’s notice to rout, 


Model illustrated is Foredom No. 340. Comes  ©@VE; trim, finish, mill, drill, slot, bore— 
with either foot or hand-operated rheostat at OF perform many other services in re- 
$45.70. (Available with suspension-type mo- pairing and maintaining heavier equip- 

tor. No. 240,at_ ment, touching up molds, or working on 


coo ionk —- plastics themselves. 


stat.) Other Finger-tip control plus a wide variety of 
models as low means precision workmanship, 
as $23.50. unlimited adaptability. 


A copy of our new Catalog No. 425, showing our 
complete line of FOREDOM Flexible Shaft Ma- 
chines and Accessories will be sent you on request. 


FOREDOM ELECTRIC CO.. 27 oann'iiize ‘ecy'vomn ur 


NOVEMBER * 1943 
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Plastics have 
time. 














for Plastics Research, 


















This little press is well known 


mater'als, single cavity molds, mak- 
ing samples, research and develop- 
ment work. Self-contained, fitted 
mwith electric hot plates—just plug 
into light socket ahd go to work. 


(Steam hot plates ifdesired.) 


Write for Catalog. 
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# throughout the plastics industry. | 
Nothing like it for testing plastic | 


The CARVER LABORATORY PRESS 


been molded for a long 


What distinguishes 
advanced moldings from 
\yloid collar is accuracy: 


Where the old manufact 


yrer was try- 






o fit the human neck, 


a | 
ie ght in 


we've taken plastics ri 
with the metals to meet pre- 


cise measurements as func- 


tional working parts. We 
measure plastics in thovu- 
sandths of an inch, and we 
make them to fit. 


For precision wor require- 


the finest ents, and for post-war ac 
the old cel: curacy in molded plastics, re 
member the company that 

accuracy: 


specializes in 











COMPLETELY 
AUTOMATIC 
BUTTON 
FINISHING 


Punches Fins 
Cleans Holes 





co” 0 ¢ 
SPEEDS production, conserves i) @ Q 
manpower and manhours, pays for Fame) 
self in very short time. Saves fac- 
tory space. 3 models available: Model S | 


accepts sizes 12 to 34; Model SP accepts sizes 
36 to 50; Model SX accepts sizes 12 to 50. 
Production up to 450 per minute. 
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HYDRAULIC EQUIPMENT 386 Fourth Avenue 

343 Hudson St. New York, 14, N. Y. ™~ 











New York, N. Y 4 
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PRECISION moldings in all plastics 
... designing, engineering, tool and die 


making ...in one plant for your service. 














MOLDING TIME 


50% 


with DESPATCH 
aeladle ie Plas hal 


Ovens 
Drower type Despatch plastic 
pre-heating oven; thermostat 
control. To 300° F. Easy to use. 
Gveranteed. 


An Economical Way te Boost Production! 


You save at least 50% in molding time by frst pre-heating 
your plastic pre-forms, molds, sheets or powders in a 
Despatch forced draft oven. Smooth, uniform heat pene- 
trates material and eliminates time-wasting delay in press 
operation. An easy, /ow-cost short-cut which saves time 
and greatly improves quality of your production. 

GIVES THESE ADDED BENEFITS 
improves Flow of plastic; Gives Better Finish as cure is faster 
and stiffer materials may be used; Increases Strength chemically, 
electrically, mechanically; Cuts Rejects, lowering shrinkage and 
reducing stresses; also avoids streaking. 


WRITE FOR DETAILS TODAY! 


DESPATCH 


OVEN COMPANY «suinnese 




















...the Modern *‘Minute Man 


Developed because of today’s demands for more 
cutting speed, and to make every minute count. 
Weighs 2500 pounds—a tower oi rigidity and 
strength to back up smooth, precision speeds of 
1250 to 5,000 f.p.m. (up to 10,000 f.p.m. when re- 
quired). 


Operator above is “miking” thickness of Rock 
Maple sawed on the Zephyr. 


The Zephyr is equipped with a Job Selector, a 
true guide to correct saw and speed for hundreds 
of woods, plastics, alloys, metals, etc. 


Here are some sawing speeds 
per minute you'll get with the 
DoALL Zephyr. 

ROCK MAPLE 380 square inches 
MAHOGANY 432 square inches 
MAGNESIUM 120 square inches 


BRAKE LINING 
MATERIAL 2834 linear inches 


Write for interesting literature today 


Si teetemul ae 


ZEPHYR 
Made by Continental Machines, Inc. 
13305. Wachington Ave. Mi is 4, Mina. 











HYDRAULIC PRESSES 
FOR EVERY NEED... 


j 


From small laboratory presses to massive 
production units, the R. D. Wood Company 


570-toa 
heated platens shown in inset, and the 3450- 
ton Hard Board Press with steam heated 
platens. 


The Wood engiaeering department stands 
ready at all times for consultation on your 


hydraulic press problems. 


D0 YOU KNOW... 











All of the Aduantages of Infra-Red Ray Dy ie + aiid 


Deying with HALCO DRITHERM 


Carbon Gilament Lamps? 


Remove Moisture from Plastics 
Quickly and Cheaply with Nalco 
Infra-Red Lamps 


= Reflective < 
COPEL VAAN 





Lear all of the advantages of the Infra-Red process 
tor plastic dehydration. 
Write for your free copy of “Drying Problems Made Easy” today. 
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DE-BURR SMALL PARTS. 


speedier and more accurately 
with Schauer Speed Lathes — 
time savers in any plant. A type 
to meet your individual require- 
— hand or foot operated, 

operated, variable speed. 
Write hen for Cat. 420, 


sUaririaan & + Basket 17 


320 BROADWAY NEW YORK cole 


walued stand-by of 
in the chemical 
nedearch laboratories. 


Ic is the only up-to-date, 
authoritative treatment in 
one volume of both the 
theory and the industrial 
applications of colloidal 
chemistry. It explains the 
chemical constitution, in- 
dustrial processing, and 
uses of all kinds of plas- 
tics and synthetic materi- 
als, glass, paints and oils, 
adhesives, detergents, 
resins, absorbents, etc. 


pok gives you the infor- 

developmental work of all 

materials and processing 

latest scientific findings. 

by all the trade, profes- 
nals. 


The demand for this book 

és #0 great that we bave dij- 

feulty hecping stock of it. 

zx urge you le order NOW 
copies you want, 


a ee eee 
The Macmilien Compony, 60 Fifth Averve, New York Il, N.Y. 


Please fill my order for... copies of LEWIS, 
SQUIRES * Industrial Chemistry of 
Colloidal & rphous terials. ($6.00) 
iOLD STAMPING C) Payment enclosed. [) Please bill me 


MACHINE CO. Signed. Ti eee 
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HERE’S THE 
MOLD BASE 
YOU WANT 


Exectly the size you need. We can take it out of stock— 
ship it to you teday—save you days and days of prelim. 
inary engineering preparation. 


DME Standards are already for your cavities, 

, and injector pins—the major part of the work 
having been completed—most of your headaches 
gone—it’s the new and faster way of preparing 
molds—gets your production started 6 or 7 days 
earlier—method is winning instant acceptance every- 
where among molders—because it is time-saving, 


WAR BONDS fi _ material-saving, temper-saving. 


Send for catalog giving sizes, features, and prices. 


DETROIT MOLD ENGINEERING COMPANY 
Ww 4837 WOODWARD AVENUE + DETROIT, MICHIGAN 


E— 475 Fifth Ave Telephone Murray Hill 3-5108 
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CRAFTSMANSHIP IN 
INJECTION 

AND 
EXTRUSION 
MOLDING 





IDEAL PLASTICS CORPORATION 3:'\s's2%s°sve!*icies ilas°cate ny 





INJECTION MOLDING 


A SPECIALTY 
* 
Ask us for QUOTATIONS on 
your requirements. No obligation. 
WRITE TODAY 








INTERPHONE 
communication EQUIPMENT 


CORD CD-318-A 


NOW IN PRODUCTION: 
IK-48 PL-68 
PL-47 “A” Plug 
PL-54 BC-366 
PL-5S BC-347-C 

Your inquiry is invited on these and 
other Inter-communication Equipment 


PE-86 
SW-141 
JB-47 


CD-318-A 
CD-307-A 
CD-874 
IK-26 





D TELEVISION CORPORATION | 
1042 W. VAN BUREN ST., CHICAGO 7, ILL. 





CHART 
PLASTIC’S FUTURE 


from this 


STARTLING PREVIEW 


To be among the first to see a startling new 
chart of industry—visit the 19th Exposition of 
Chemical Industries at New York’s Madison 
Square Garden, December 6-11. 

As a summary of current achievements in 
chemistry and engineering and a preview of 
the future, this Exposition deserves the atten- 
tion of every chemist, engineer and production 
executive in the plastics industry. From what 
you can see... from what you can hear when 
you talk with the technical experts in attend- 
ance at exhibits . . . may come the answers to 
many otherwise baffling problems. It’s the 
right place to seek the “know-how” you need 
to carry on in these days of regulations, alloca- 
tions, Government orders and other neces- 
sary wartime handicaps. 

Marvels in the production of new substances 
by chemical methods with their counterpart 
in special processing equipment are still neces- 
sarily in part a war secret. Many details that 
may be revealed however, including not a few 
bearing on post-war plans, will form a leading 
interest at this year’s Exposition of Chemical 
Industries. 

Important decisions regarding the post-war 
activities of manufacturers may be made as a 
result of this Exposition. Much of the infor- 
mation to be disclosed reflects either the crea- 
tion of new industries and their products, or 
the conversion of existing plants to new uses— 
to help win the war now, to help rebuild the 
world after Victory has been won. 

To be among the first to see the startling new 
chart of industry, visit this year’s Chemical 
Exposition—and bring your associates. 


7 t/; EXPOSITION OF 
CHEMICAL INDUSTRIES | 


MADISON SQUARE GARDEN « NEW YORK 
DEC. 6-11, 1943 


Managed by International Exposition Co 
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@ The Taber Abraser provides the required constant tests to accurately 
compare and evaluate plastic surface wear qualities. Scientific wear action 
br ewo rotating “Calibrase’’ wheels against a 4” specimen mounted on re- 
volving turntable, is recorded in terms of “ wear cycles"’ en built-in counter. 
Also surface resistance to digs and scrapes and damage other than normal 
wear can be quickly and computed with Shear-hardness Attach- 
ment. Write for Bulletin 4012 NOW. 


TABER INSTRUMENT CORPORATION 


111MO GOUNDRY STREET, NORTH TONAWANDA, N.Y. 
Designers and Builders of Scientific and Precision Apparatus 
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CUTTING OUT Gun Slots in Power Turrets 





* 
another job 


for the 


J CARTER 
PORTABLE ROUTER 


Transparent plastic “blisters’’ that house gun turrets are hard to handk 
On stationary machines because of their curved shape and their size. Cutting 
out the gun slots would ordinarily require complex holding fixtures, but che 
job is greatly simplified by using a portable Router, the Carter R4. 

With ample power for fast cutting, it speeds up trimming and fitting a! 
types of plastic shapes. Used for rab- 
beting, chamfering, and similar cuts, 
its high speed (18,000 R.P.M.) assures 
a smooth finish, snug fits. Light in 
weight (434 ibs.), it can be easily 
Operated by women workers 

Standard or special attachments per- 
mit adaptation of Carter Routers for 
many jobs that are hard, slow work 
with other tools. Write for complete 
specifications, and recommendations 
for special applications 
where required. R. L. 
CARTER DIV., The 
Stanley Works, 175 Elm 
St., New Britain, Conn. 




















CARTER savinc- TOOLS 




























Include K&S in your POST WAR PLANNING 


C.E.D.* is urging every business concern, large or small 
to lay plans NOW for business after the war—plans that will, 
increase production rather than lessen it. JOBS will be 
needed for millions of men and women, if we are to retain 
our American way of life. Investigate NOW the facilities 
here at Kuhn and Jacob for 


HIGH GRADE 
PLASTIC MOLDING 


Plan to make use of our invaluable fund of experience, our 


WIN THE WAR modern equipment, our efficient service. When the war 


FIRST F began the slogan was, “Act! It is later than you think!” 
Ss ‘ OF COURSE Our advice now is, “PLAN! IT MAY BE SOONER THAN 


Right now our entire YOU THINK!”’ 


production is devoted to war 
orders, and will continue to Kuhn & Jacob 
mc Ce) @ ell (ew) Me hele) Meer 


be till the day of VICTORY. 










1204 Southard St., Trenton 8, N. J. 
New York Office, PEnn 6-0346 


* Committee for Economic Development 
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~ joins « fastens 


RIGID PLASTICS 
Glass - Metals - Wood 


without screws, nails, bolts, 
shields or clips 


2 
Fox» 


CONSULT US IF YOU HAVE \ 
A BONDING PROBLEM 


TIRALLE HOWESIUE! 











PLANNIN < FOR FUTURE. MARKETS 





Directory advertising helps win the 
war of business. MacRae's Bive 
Book reaches the “bive chip” buyers 
throughout industrial America. For 
advertising rates write 


A DIRECTORY OF AMERICAN INDUSTRY 


18 E. HURON STREET - CHICAGO 
OFFICES IM PRINCIPAL CITIES 








... write, telegraph, or ‘phone 


WECM 


for: PLASTIC MOLDS 
7 
BLANKING DIES 


LAMINATION DIES 
a 





OUR EQUIPMENT 


ond facilities, which ore among the 
finest, are ideally wited to quantity 
production of well precision ports. 
Inquiries receive ovr prompt ond 
coretul anention 






33 Types of GAGES 
am 






FORM TOOLS 
. 






FIXTURES 












wnoration 










Way TLECTRIX 


U. $. RUBBER COMPANY 


* PAWTUCKET, R. I. 






















Make Plans Now... 
for the coming PLASTIC ERA 





Consult ROGAN 


Here at Rogan, seasoned engineers are re and 
willing to assist you in determining your post-war Plastic 


requirements. 
“Whether your peacetime peau are to include elec- 
tronic equipment, electrical appliances, stoves or what 
have you, the Rogan Organization will gladly provide 
cost-free advice on all phases of plastic production. 


Send Us Your Specifications Today ! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 











2005 So. Michigan Avenue Chicago, Illinois 
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CELLULOSE ACETATE 


[ POLYSTYRENE 
£ 
4) BEETLE 


BAKELITE 
AND SCRAP 


WILL PAY CASH- 
ANY QUANTITY 





TO MOULDERS: 


HARRY BRODER 


NEW > TT @ Rae 























PRESSES FOR RUBBER AND PLASTICS 


From the smallest laboratory press to the to build to your exacting specifications | e 


largest that your production requires entirely under one control—one responsi- 
defines the N.E. Line of hydraulic press bility. Consult N.E. engineers for any war 
equipment. Our modern steel foundries application of specialized hydraulic presses 


and machine shops make it possible for us Write for bulletin H.P. Write for ) 
these booklets \3 


NATIONAL-ERIE CORPORATION 


| oe 0 es ae 


NOVEMBER »* 1943 














MACHINE TOOL 
SALES 
REPRESENTATIVE 


with 
agents throughout the world 
interested in securing line of 
injection Moulding machines 
and accessories for the plastics 
trade, lining up post war 


business. 


Answer at once 


to 


BOX 822 








NO GREMLIN 


IMP is no gremlin. He 
belongs to the helpful 
family of plastics molders. 
His specialty is automatic 





controlled Fmolding of 
plastic materials and he 


is ready to serve you as 





he is helping our Armed 
Forces. IMP is experi- 


enced in compression 





molding andj laminating. 


INTERNATIONAL 
| MOLDED PLASTICS, inc. 


4383 W. 35th St. Florida 8010 Cleveland, Ohio 

















SUBSCRIPTION WARNING 


Pay your subscription agent only if he has 
our Authorization Card dated Novem ber 30, 1943. 


GOOD AFTER November 30, 1943... 
not seis 


F JOBE. DOB ae wnciaeine wa 
pos ' + therefor ot reguie’ 
nd receive pey™mer 


2 Years $8. 
' for ake your chece 
officiel receipt ~~ 
GING or MODERN PLASTICS 


ble to 
enegr “ 42nd Street, New York City 


- elu... — Sent Genera! Monege’ 
al” lesman's Signature 


M orders received uM 





Make checks payable to 


MODERN PLASTICS 


| 
) 
| Chanin Building, 122 E. 42nd St., New York, N. Y. 
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WANT 
Advise 
IN TH 
Prefor 
Plastic 


POR ;: 
Reply 
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N.Y. 





























HAVE $5,000,000.00 WORTH OF INJECTION PLASTIC MOLDING 
BUSINESS TO PLACE WITH RELIABLE MOLDER. PREFER 
' ONE WITH OWN TOOL ROOM OR EXCELLENT TOOL MAKER 
CONNECTION. IF NECESSARY WILL TAKE INTEREST IN 
BUSINESS OR WILL PURCHASE PLANT OUTRIGHT. MUST 
BE LOCATED IN EAST OR MIDDLE WEST. 


GIVE FULL PARTICULARS IN ANSWERING, STATING NUM- 
BER OF INJECTION MACHINES, MAKES AND SIZES. Reply 
Box 879, Modern Plastics. 











December, 1943 

Plastics parts and material inspector for expanding middle 
western molder. 

Must be familiar with army, navy and air corps specifications 
and reports. Industrial close tolerances experience desirable. 

This position applies to post war as well as now. 
draft status, salary expected. Do not apply if already in an es- 
sential capacity. Reply Box 869, Modern Plastics 


State age, 





ORGANIC DEVELOPMENT CHEMIST: An excellent unity for 
Organic Chemist or ng wee Dom pe with background and 
M.A. = Ph.D. degree to do development in applica work in 


Must have initiative, imagination, and be 
ap Se coeetis wack. State experience and salary desired. Reply 
Box 833, Modern Plasti 





URGENT 


NEED ACETATE MOLDERS WITH FACILITIES FOR MOLD- 
ING FRAMES FOR SUN GLASSES. 


Quantities on 
High Priority Rating 
Box No. 865, Modern Plastics 











WANTED: PLASTIC SCRAP OR REJECTS in any form, Cellulose 
tyreme, Acrylic, Vinyl Resin, ete. Also wanted 
terials. Custom grinding 





PLASTIC SCRAP or rejects in any form, including 


Acetate, Butyrate, me, Acrylic and Vinyl Resin materials. Submit 
sam Ben pee Medesn Seen, Gaon aed ENS EE Sea 





FOR SALE: 2 W. 5S. Hydeeuli Frosoce. 12” x 12”, 7/2” ram; 14” x 10’, 
pe 8’ ram; W. S. Hydro-Pneumatic Accumulator. 13” x 16". 
* ram. Ton H —" Extrusion Press. 80 Ton Hydr. Baler. W. 


P. 150 gal. jacketed 

a a “Grinders, Pu G ry Bec ete. : us 
nquiries. e also your surpl achinery. n Equipment 

to... 426 Broome St., New York City. a 

FOR SALE: 4—Farrel Birmingham Hydraulic Presses, 24 x 

ram; 1—W. S. 15” x 18” Hydraulic Press, 10" ram; 1—14" x 24” Press, > 

ram; 9-24" x 55” steel cored Heating Platens; 4—W. & P. Mixers; 1— 





Elms Hydraulic Pump, 6.5 GPM at 7500) pressure PSI; 4— - 
Automatic, 100 Ton Hydraulic Presses, platen area 20" x 36"; 1—Watson 
Stillman Hydro-Accumulator, 5'/:”° rams Adamson 6° ‘Tuber; Dry 


Powder Mixers Grinders, ete. Send for complete list. 
Reply Box tics. 


WANTED: Smell medium sized plastic molding plant with either 

hydraulic extrusion or injection eg Be os without tool shop. 

Advise full details. Reply Box 788, “5 a 7 

: Stainless Seeds or Nisbet Ksitles, Vacuum Pan, 

err Machine and Mixer, Hydraulic Presses. Reply Box 825, Modern 

POR SALE: One Southwark 225 ton Inverted Press with pushbacks. 
Reply Box 512, Modern Plastics. 

















WANTED 
Man with minimum of one year Cotes: ip putiins room, or 
ens mg department of injec ee Se to do 
work on salary basis, for an established Western con- 
cern. 
Men with plastic sales experience may also apply. Box 862, Modern 








WANTED 


Salesman with past experience with good injection moldi 

cern, wanted to travel as direct representative for repu we 

ee Mid-westerm concern, good salary and pm san aoe Re 
advancement. 


Box 863, Modern Plastics 


Sn pd gt ape or others: 


tastic, mou <rmouidinggoateriata, th essential notin vactivity, 











Wanted: 
a in 


Men for —— 


Seaheusean of Availability must accompan 
Modern Plastics. 4 





Wanted 
District Managers 


Important, long-established manufacturer of femsfunted plastics 
widely used in industry (aircraft, electrical, © ti ete.) 
secks plastic-experienced, high calibre men to establish and 
manage district offices in Chicago, Buffalo-Cleveland, Indianapo- 
lis-Cincinnati areas. Please send complete information, which 
will be held in strict confidence. Our organization knows of this 
expansion of sales activity. 





Address: 
“Plastics Manager”’, G. M. Basford Co., Leader Bidg.. 
Cleveland, Ohio 








WANTED. 
January, 1944 


Production Supervisor as assistant to production manager for 
growing middle west custom molder. Must have full knowledge of 
tting resins and some thermoplastic. Experience in all 
oo of molds os transfer molding essential. Must have work- 
ing knowledge of hydraulic self-contained presses and high 
pressure boilers. 
Former ex ence in molding of industrial parts to close toler- 
ances desirable, and ability to carry out production schedules, 
supervising installation of tools and cycling of jobs for production. 
a at 100% capacity for war production. This 
man being called into service. However, this 
position and dk + a definite bilities in post war period for 
the right party. Wri experience, draft status, age, 
and salary expected. “Ki ly poms picture. Do not write if 
already ongaged im an essential occupation. Reply Box 870, 
Modern Plastics 











Canadian Agency wanted by man 35 years of age who can or; a own 

force cither for present or post-war period. Has excellent 
selling specialized line to both retail and large industrial concerns. 
Reply Box 871, Modern Plastics 





SALES EXECUTIVE 


with creative ability and excellent connections among Drug- 
Notion-Stationery and Hardware jobbers, also users of Premiums 
and Specialties interested in establishing connection with pro- 
gressive plastic concern. Purpose to create new idea and to de- 
velop new field now and for post-war period. 














Reply Box 872 Modern Plastics 
eae ny t, desires to enter tics field ase 
can ye! ot 
afraid of Ae labor. in appears Box tee design. Can desig 
NOVEMBER «* 1943 197 




















York City. 


or more, rods 5” 


oie eee a 











F Se plastic t research 

orum. or 

as an assistant. ay th lw ae t Pending, for 
and uses, which can be made of plastics. Write chemist 





WANTED SALESMAN WITH PAST EXPERIENCE SELLING 
COTTON FILLER FLOCKS TO THE PLASTIC TRADE. 


CELLUSUEDE PRODUCTS, INC. 


2107 Kishwaukee Street 
Rockford, Dlinois 








WANTED 
industrial Designer 


With creative ideas and proven experience. We have nation wide 
sales organization—designer will do no selling. He will meet 


clients and must have personality and ability to supervise large 
industrial accounts. Unusual opportunity for permanent posi- 

















Excaby’ Street, New York City, 








WANTED—PLASTICS CRAFTSMEN 


Excellent opportunity for future by starting on ground floor with 
new development shop in application low pressure laminates. 
Experienced applicators, journeymen, sheet metal workers, up- 
holsterers, patternmakers can qualify. State full particulars, 
age, dependents, draft status, present work, education, experience 
and salary expected. Location on West Coast with reliable firm. 








Reply Box 882, Modern Plastics. 
WANTED 
Plastics Engineer 
Well-known situated in yoy a services of 
Pies engineer up production 
and cenducting pre- 
mont unl coming. manu- 
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BAKELITE 


i 


LOW PRESSURE LAMINATING PLASTICS! Today, they 
make possible the rapid molding in?simple, inexpensive 
dies of complex shapes like the bomber pilot’s seat. To- 
morrow, they will be fabricated into large, sturdy shapes, 
such as scientifically contoured seats for homes, offices, 
theatres, buses, bicycles, and automobiles. The user will 
enjoy the added comfort and durability*of this wnodern 
seating: while enterprising manufacturers will Denefit 
from the production short cuts and economies madé& pods- 
sible by these BAKELITE Plastics used in combination 
with wood, paper, and cloth 

Low Pressure Laminating is but one of many develop- 
ments resulting from the application of BAKELITE Plastics 
to current essential needs. It is one of many reasons why 
industry should keep in touch with BAKELITE PLASTICS 
HEADQUARTERS —for information that will aid in the 
solution of present vital production problems, and for 
guidance in planning for the future 

Technical assistance will be provided by our Engineer- 
ing Staff and Development Laboratories. Write for a copy 
of Booklet 15, “A Simplified Guide to Bakelite Plastics.”’ 


BAKELITE CORPORATION, 30 East 42nd St., New York, N.Y. 


Unit ot Union Carbide and Carbon Corporation 
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is not a new routine for the men and women of General Electric Plast 
Workers in every department have had years of pre-war experience build 
plastic parts for essential Army, Navy, and civilian use. 

The Plastics Divisions of General Electric are producing plastic parts tod 
that far exceed in quantity and quality those of former years. 

If you are building vital war equipment requiring plastics:with unusual physié 
or structural qualities, our nearest representative should be contacted imnié 
ately. 

General Electric, the nation's largest molder, is prepared to put at the dispe 
of any industry the facilities of its plastics plants and the knowledge of its B 
sonriel. Whether the product you build is a spinning bucket, an electrical 4 
vice, a milking machine, or a steel mill, plastics can be used to imprové 
quality and performance. 

For further informationm*write section A-1l], One Plastics Avenue, Pittsfield, Ma 


GENERAL @ ELECTRI( 


mitt, ER “The G-E All Girl Orchestra” Sunday 10 P.M.—E.W.T. NBC. “The World Today’’ news every, weekday 6:45 P.M.—E.W.T4 
ofthe General Eke > Company are on their, rod more goods and buying over a million doliars of War Bonds every week te hasten \ | 


OM ! The production of plastic parts in quantity to meet the most rigid specificati 
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